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COMPLETE SPECIFICATION 

Aroyl-Substituted Pyrroles 



We, McNeil Laboratories, Incorpor- 
ated, a Corporation organized and existing 
under the laws of the State of Pennsylvania, 
United States of America, of 110 Camp Hill 
Road, Fort Washington, State of Pennsylvania, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment : — 

This invention relates to novel 5-aroyl- 
pyrroles, and, more particularly, to 5-benzoyl- 
pyrrole alkanoic acids and the corresponding 
salts, esters, nitrites, amides and substituted 
amides thereof. Said 5-aroyl-pyrroles may be 
represented by the following formulae: 



0 Me 



'3 

(1-c), or 



Me 



wherein: 



At 



(I-d), 



Ar — C-^ J)-CH—R 



(I-a), 



Ar- 



{tower alkyl) 



represents a phenyl, monosubstituted 
phenyl or polysubstituted phenyl group, 
each substituent of said substituted 
phenyl group being a halogen atom, a 
lower alkyl, lower alkoxy, nitro, amino, 
cyano or methylthio group; 
Ar x represents a phenyl, monosubstituted 
phenyl or polysubstituted phenyl group, 
each substituent of said substituted phenyl 
group being a halogen atom, a lower alkyl 
or lower alkoxy group; 
R represents a hydrogen atom or a lower 

alkyl group; 
R x represents a hydrogen atom, a lower alkyl 

or benzyl group; 
R 2 represents a CN, COOH, COO-(lower 
alkyl), CONH 2 , CONH-(lower alkyl) or 
CON-(iower alkyl) 2 group; and 
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R* represents a COOH, COO-(lower alkyl), 
C0NH 2 , CONH-(lower alkyl) or CON- 
(lower alkyl)2 group; 

provided that: 

5 (i) when Ar is a nitro-substituted phenyl 
or amino-substituted phenyl group, then R is a 
hydrogen atom, R a is a lower alkyl group and 
R 2 is a CN, COOH or COO-(lower alkyl) 
group; 

10 (ii) when Ar is a cyanophenyl or methyl- 
thiophenyl group, then Ri is a lower alkyl 
group and R 2 is a COOH or COO-(lower 
alkyl) group; and 

(iii) when Rj is a hydrogen atom, then R 

15 is also a hydrogen atom. 

The non-toxic, therapeutically acceptable 
salts of such acids, such as are obtained from 
appropriate organic or inorganic bases, are 
also embraced within the scope of this inven- 

20 tion. 

As used herein, " lower alkyl " and " lower 
alkoxy" may be straight or branch chained 
saturated hydrocarbons having from 1 to 6 
carbon atoms, such as, methyl, ethyl, propyl, 
25 isopropyl, butyl, pentyl and hexyl, and, re- 



spectively, the corresponding alkoxy groups 
such as methoxy, ethoxy, propoxy and iso- 
propoxy. 

The compounds of the present invention 
may be obtained by means of several syn- 
thetic processes. For example, the compounds 
of formula (I— a), in which R 2 is CN or COO- 
(lower alkyl), are generally prepared by a 
Friedel-Crafts reaction between a benzoyl 
halide, preferably are chloride (II), and a 
pyrrole-2-acetic acid derivative of formula 
(III), wherein R' is a cyano or lower alkoxy- 
carbonyl, in the presence of a Lewis acid, 
preferably a metalic halide such as aluminum 
chloride. Suitable solvents are those typically 
employed in a Friedel-Crafts reaction, such 
as methylene chloride, 1,2-dichloroethane, 
carbon disulfide or nitrobenzene. The acid 
derivative (IV) thus obtained can then be 
converted to the corresponding free carboxylic 
acid by conventional hydrolysis, for example, 
by heating a solution of (IV) in aqueous 
methanol with an alkali metal hydroxide to 
form the alkali metal salt of the acid and 
then acidifying the mixture. The foregoing 
reactions may be illustrated by the following 
schematic diagram. 
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Ar— C^-Cl + 



rrL--A' Aia m p v 



(II) 



(III) 



(IV) 



NaOH 



HC1 



" f il 1 

Ar—C-^ J^CH-COOH 
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The benzoyl chlorides (II) are generally 
known and may be obtained by transformation 
of the corresponding benzoic acid to the acid 
chloride form according to conventional pro- 
cedures, such as the procedure hereinafter 
demonstrated in Example LXXXI. 

Alternatively, to prepare the nitrites, esters 
and acids of formula (I— a), wherein R is a 
lower alkyl, a 5-benzoyl-pyrrole-2-acetic acid 
derivative of the formula: 



Ar'- 



0*H 



00 



wherein R' is as previously described, R" is 
lower alkyl or benzyl, and Ar' is phenyl or 
phenyl substituted with halogen, lower alkyl, 
lower alkoxy or cyano, which acid derivative 
(V) may be obtained in accordance with the 
aforementioned Friedel-Crafts procedure, is C- 
alkylated according to conventional alkylation 
techniques, e.g., with a lower alkyl halide as 
the alkylating agent in the presence of a 
strong base such as sodium amide or sodium 
hydride, to yield the corresponding nitrites 
and esters: 



Ar'-C 



(lower c/Ay/) 



7T 

if 



(VI) 
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from which the corresponding acids are ob- 
tained by conventional hydrolysis. 

The acetonitriles of formula (VI), in which 
R" is lower alkyl, are also obtained by con- 
ventional N-alkylation of an N-unsubstituted 
5-benzoyl-pyrrole-2racetonitrile of the for- 
mula: 



Ar'-c\ ki X-CH—CN 



(vn) 



followed by conventional C-alkylation of the 



thus-obtained N - alkyl - 5 - benzoyl - pyrrole- 10 
2 - acetonitrile using an appropriate lower 
akyl halide as the alkylating agent in each 
step. After the N-alkylation step or the C- 
alkylation step, corresponding acids may be 
obtained by conventional hydrolysis. 

The nitriles, esters and acids of formula 
(I — a), wherein Ar is an ammo-substituted 
phenyl group, are preferably prepared from 
the corresponding 5 - nitrobenzoyl - 1 - (lower 
alkyl) - pyrrole - 2 - acetic acid esters or 
nitriles according to the following reaction 
scheme in which the corresponding para- 
derivatives are exemplified (R' being as pre- 
viously described and the * alkyl' being a 
straight or branched hydrocarbon having from 25 
1 to 6 carbon atoms.) 



15 



20 



0 

^ — V alkyl alkyl 



H, 



Pd/C 



o 

alkyl 



In the foregoing reaction sequence, the 
30 nitro function of die 5 - nitrobenzoyl - 1- 
(lower alkyl) - pyrrole - 2 - acetic acid ester 
or nitrile (obtained by the Friedel-Crafts type 
of reaction previously described) is catalytic- 
ally hydrogenated, for example, with hydrogen 
35 and a palladium-on-carbon catalyst, to yield 
the corresponding 5 - aminobenzoyl - 1- 
(lower alkyl) - pyrrole - 2 - acetic acid ester 
or nitrile which is then hydrolyzed to the 
corresponding free acid form. 
40 Esterification of the acids of formula (I — a) 
with a slight excess of an appropriate lower 
alkanol yields the corresponding esters, i.e., 
wherein R 2 equals COO-(lower alkyl). Pre- 
ferably, the methyl esters of formula (I — a) 
45 are obtained by the Friedel-Crafts reaction 
previously described between an appropriate 
benzoyl halide (II) and an appropriate methyl 
pyrrole-2-acetate (III). 
The primary amides of formula (I — a) are 
50 readily obtained by partial hydrolysis of the 
corresponding nitriles of formula (I — a). The 
nitrile-to-amide transformation is accom- 
plished according to conventional procedures, 
for example, by treatment of the nitrile with 
55 aqueous sodium hydroxide under reflux for a 
relatively short time, that is, a period suffi- 
cient for partial hydrolysis to the amide stage 



as opposed to complete hydrolysis to the carb- 
oxylic acid stage. The corresponding lower 
alkyl-substituted amides are preferably ob- 60 
tained by first transforming the carboxylic 
function of the formula (I— a) acids into the 
corresponding acid chloride form, for ex- 
ample, by treatment of the acid or its alkali 
metal salt with thionyl chloride or oxalyl 65 
chloride, and then reacting the thus-obtained 
acid chloride with an appropriate lower alkyl- 
amine or di - (lower alkyl) - amine to yield the 
corresponding N-alkyl or N,N-dialkyi amides, 
respectively, of formula (I — a). m 70 

The compounds of formula (I— b), wherein 
Ra is COO-(lower alkyl), preferably ethoxy- 
carbonyl, and Ar is other than aminophenyl 
are prepared by a Friedel-Crafts reaction be- 
tween an appropriate benzoyl halide, prefer- 75 
ably the chloride (VIII), and a lower alkyl 1- 
(lower alkyl) - pyrrole - 2 - propionate (IX). 
Conventional hydrolysis of the thus-obtained 
lower alkyl 5 - benzoyl - 1 - (lower alkyl)- 
pyrrole - 2 - propionate (X) yields the cor- 80 
responding free acids of formula (I— b). In 
turn, the acids may be converted to the cor- 
responding amides of formula (I— b) accord- 
ing to conventional procedures using ammonia, 
or an appropriate alkyl or dialkyl amine. 85 



Ar 



O 

+ 

(vni) 



K. N J-CH 2 CH 2 -COOalkyl 
(IX) 



A1C1. 



alkyt 



Ar 



o 



hydrolysis 



"FX 



CW CH —COOH 



I 

aW<y/ 



(X) 
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The * alkvl ' being a straight or branched 
hytobonLvinglom 1 to 6 carbon atom. 

The formula (I-b) compounds, wherein 
Ar" aXphenyl, are preferably otomed 
torn the corresponding lower alkyl5 ■ ^ 

benzoyl - 1 - a^ 1 ) " • ^ 

pSiate (obtained by the usual Fnedd- 
Ss type of reaction between mtrobenzoyj 
chloride and alkyl propionate IX) J>y ttans- 
forming the nitro function to an amino func- 
ti^ according to the reaction scheme pre- 
v^sly S*ed for the formula 
pTunds, i.e., by means of catalytic hydro- 
venation foUowed by hydrolysis. 

The alkyl propionates (IX) may be pre 
pared byl first treating an appropmtt N- 
aHrvlDvrrole - 2 - carboxaldehyde with an 
alkoxycarbonyl-mejykne m- 
ohenylphospnorane [see R. Jones etal., Canad. 
W.OxI, 18, 883 (1965) and then hydro- 
ienating the thus-obtained alkyl 2 - (1 - attyi 
2 - pyrrolyl) - acrylate, thereby saturating the 
SouR^d of the acrylate funcnon, to yield 
the desired alkyl propionate (IX). 

The compounds of formula (1-0 are pre- 
oared from an appropriate 1 - aryl - 
ESneSone - 2 - oxime (XI) and a* appro- 
priate dialkyl acetonedicarboxylate (XII) as 
Smg Srials. The two are contacted to- 



Me 



Vo 



60 



i=NOH + 0=C 



COOEt 

/ 



Arj- 



alkyl 



Ae corresponding alkyl 5 - aroyl - UgA-J 
4 - methylpyrrole - 2 - acetate (XV). ,» 
carboxylation of the carboxy ^grou * 
position is then accomplished by heating inc 
Cr in a suitable basic organic solven ^sueh 

eS of formula (I-c) or converted to the 

S The foregoing reaction sequence may 
TutusSted by 8 the 8 foUowing diagrammatic 

scheme: 



(XI) 



^CHjCOOEt 

(xn) 



Zn 



HOAc 



0 Mr 

B 




COOEt 
Cf^COOEt 



(XIII) 



5 
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5 



0 ftOOH 0 Me / CQQH 

hydrolysis " \ if EtOH » \\ { 

H COCOON H+ H CH 2 C0OEt. 

(XIV) (XV) 



— co 2 



0 Me 0 M<? 



2 11 If i) hydrolysis H |j j| 

H CH 2 CO0Et 1 fj ^CH^COOH 

(XVI) (XVII) 



10 



15 



The compounds of formula (I — d) are pre- 
pared from the known pyrrole ester, ethyl 
2,4 - dimethylpyrrole - 3 - acetate (XVIII), 
which is acylated according to a Friedel-Crafts 
reaction using an appropriate benzoyl halide, 
preferably the chloride (XIX), as the acylat- 
ing agent. The methyl group in the 2-position 
of the thus-obtained ethyl 5 - benzoyl - 2,4- 
dimethylpyrrole - 3 - acetate (XX) is then 
perchlorinated by treating said ester (XX) 
with sulfuryl chloride in an inert solvent 
such as ether to yield the corresponding ethyl 
5 - benzoyl - 4 - methyl - 2 - trichloro- 
methylpyrrole - 2 - acetate (XXI). Hydrolysis 
of the last compound, for example, by heat- 



ing at reflux in aqueous dioxane or 1,2 - di- 
methoxyethane, for a few hours, gives the 
di-acid, 5 - benzoyl - 4 - methyl - 2 - carb- 
oxy - pyrrole - 3 - acetic acid (XXII). The 
carboxy function on the 2-position is then 
removed, for example, by heating in a suit- 
able basic organic solvent such as quinoline, 
to yield the desired free acids (XXIII) of for- 
mula (I — d). Again, the acids may in turn 
be converted to the corresponding esters and 
amides of formula (I — d) in the usual man- 
ner. The foregoing reaction sequence may be 
illustrated by the following diagrammatic 
scheme: 



20 



25 



30 



be"* 



CH 2 cooet 



9' S 
(XVIII) 



o 

Ar x — C— CI 
(XIX) 



AlO, 



0 Me 



CHCOOEt 



H 
(XX) 



CH 3 



0 Me 

SOCl 2 



,. L_ yCH CQQEi 0 Me CH.COOH 

H H 

(XXI) (XXII) 



— C0 2 0 M * M 2 C00H 



-> 
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The corresponding salts of the acids of 
formulas (I-a, b, c and d) are readily ob- 
tained by treatment of the latter with an 
equivalent amount of appropriate base, for 
« example, an alkali or alkaline earth metal 
hydroxide, e.g., sodium hydroxide, potassium 
hy£S barium hydroxide or calcium 
hydroxide, or with an organic amine base, 
e.g., a lower alkylamine such as ethylamine or 
10 propylamine, or other amines such as benzyl- 
amine, piperidine or pyrroUdine. 

The compounds of formulas (I— a, b, c and 
d) and the therapeutically active salts thereot 
have useful pharmacological properties which 
15 make them suitable for ^corporation into con- 
ventional pharmaceutical forms for admini- 
stration. These compounds have been found 
to possess anti-inflammatory activity as demon- 
strated in the standard kaolin-induced rat paw 
20 edema and cotton pellet granuloma at doses 
2 ranging from 5—100 mg/kg body weight. 

In the kaolin-induced rat paw edema 
assay, the ability of a compound, when ad- 
minisiered in a single oral dose, to .inhibit the 
25 swelling of the rat paw injected with a stan- 
25 dard amount (0.1 ml.) of 10% kaolin suspen- 
sion in saline is measured. For comparative 
purposes, the activity of the compound to be 
tested is measured against that produced by 
3C the known anti-inflammatory agent, phenyi- 
butazine. Male Holtzman rats are used in the 
assay. For example, in this test, the compound 
5 . (p - chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid was found to exhibit an m- 
35 hibition of about 35% at 12.5 mg/kg; about 



47°/ at 25 mg/kg; and about 45—53% in- 
fcbkion in doJes of 50-10O mg/kg; whereas 
phenylbutazone exhibited an inhibition of 
about 30-^0% at 100 mg/kg. 

In the cotton pellet granuloma assay, the 40 
ability of a compound, when administered 
orally to male Holtzman rats daily for seven 
days, to inhibit the amount of granuloma 
tissue formed in or around a cotton pellet 
Santed beneath the skin in the thoracic 45 
region of the animal is measured and com- 
pared to water controls. The method is de- 
scribed by Charles A. Winter and co-workers 
^Pharmacol., 141, 369 (1963). Analysis 
of variance is used to determine the signific- 
ance of the results. For example, in this test, 
the compound 5 ( p - anisoyl) , - 1 ■«JJ 
pyrrole - 2 - acetic acid exhibited a granu- 
loma weight of about 71 mg. at a dose : of 25 
mg/kg a! compared to 110 mg with he 55 
wlter controls; and the compound 5 - (j>- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile exhibited a granuloma weight of about 
98 mg. at a dose of 100 mg/kg as compared 
to 115 mg. with the water controls. w 

In the following table, the anti-inflammatory 
activities of several compounds of formulas 
a— a, b, c and d) are listed, it being under- 
stood that such compounds are not listed for 
purposes of limiting the invention thereto, but 65 
onlyw exemplify the useful properties of all 
compounds within the scope of formulas 
O-k, b, c and d), including the pharma- 
ceutically acceptable basic salts thereol. 
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Table I 

Kaolin-Induced Paw Edema Assay 





Dose (o.o/l 
mg/kg 


% Inhibition 
(Average 10 rats) 


5-(/)-chlorobenzoyl)-l-methylpyrrole-2~acetic acid 


25 


47 


5-(m-chlorobeazoyl)-l-methylpyrrole-2-acetic acid 


25 


41 


5-(o-chlorobenzoyl)-l-niethylpyrrole-2-acetic acid 


25 


44 


5-(2%4'-(Hchlorobenzoyl)-l-methylpyrrole-2-acetic 
acid 


25 


51 


j-^p- DromoDenzoyij- i-metuyipyrroie-z-aceiic auci 


95 


42 


D-^p-liuoroDeiizoyij-i-meuiyip3rnx)ie-z-ac»ac acia 




49 


5-(p-methoxybenzoyl)-l-methylpyrrole-2-acetic acid 


25 


42 


5-(p-methylbenzoyl)-l-metiiylpyrrole-2-acetic acid 


25 


44 


5-^p-nitrobenzoyl)-l-methylpyrrole-2-acetic acid 


inn 


^5 


3~fjHanuiio oenzoyi ;- a— nic iiiyipyrroie-.£~d^cuu dwiu. 


95 


23 


3-^p-cy ano oenzoyiy- 1 -iueLnyipyiroie-^-dwcLiu auu 


100 


20 


3-oenzoyi- i~inetJiyipyiTOie-^-acciiw auu 




38 


d -{p- cnioro D enzoyi )- 1 -mcuiyipyrroie-^^a-ine uiyi^- 
acetic acid 


50 


56 


5-(/>-cnloro benzoyl;- 1 -me taylpyrroie-^- (a-meinyi j- 
acetic acid 




99 


5-(p-chlorobenzoyl)-pyrrole-2-acetic acid 


25 


32 


5-(p-chloroben2oyl)-l-ethylpyrrole-2-acetic acid 


100 


43 


l-benzyl-5-(p-chlorobenzoyl)-pyrrole-2-acetic acid 


50 


23 


ethyl 5-(p-chlorobenzoyl)-l-methylpyrrole-2-acetate 


25 


37 


methyl 5-(p-chlorobenzoyl)-l-methylpyrrole-2- 
acetate 


25 


38 


5^fi-clilorobeiizovlVl-metlivloviTole-2-acetainide 


50 


35 


5-(/>-cMorobenzoyl)-l-methylpyrrole-2-(N-ethyl)- 
acetamide 


25 


25 


5-<p-chlorobenzoyl)-N^-diethyl-l-methylpyrrole-2-- 
(N,N-diethyl)-acetamide 


25 


36 


5-(p-<ddorobenzoyl)-l-methylpyrrole-2-propiordc acid 


25 


63 


5-(/>-cMorobenzoyl)-4-methylpyrrole-23-acetic acid 


50 


43 


5-benzoyl-4-methylpyrrole-2-acetic acid 


100 


34 
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As anti-inflammatory agents, the compounds 
of formulas (I — a, b, c and d) and salts there- 
of are of value in reducing inflammation and 
alleviating the symptoms of rheumatic, arthritic 

5 and other inflammatory conditions. The com- 
pounds can be administered in therapeutic 
dosages in conventional pharmaceutical formu- 
lations for oral and parenteral administration, 
for example, tablets, capsules, solutions, sus- 

10 pensions or elixirs or in injectable form. 

As is evident from the previously described 
methods of forming the subject compounds, 
many of the compounds of formulas (I — a, b, 
c and d) are also useful as intermediates in 

15 the syntheses of other compounds thereunder. 
For example, the nitriles and esters repre- 
sented by formulas (IV, V, VI and VII) are 
useful intermediates in the syntheses of corre- 
sponding acids. In addition, the 5-nitrobenzoyl 

20 compounds of formulas (I— a) and (I— b) are 
useful intermediates in the transformation 
procedure to corresponding 5-aminobenzoyl 
compounds. Moreover, the acids embraced 
within formulas (I— a, b, c and d) are useful 

25 intermediates in the transformation procedures 
to corresponding esters, amides and basic 



SKtiLO. 

The following examples are intended to 
illustrate, but not to limit, the scope of the 
30 present invention. 

Example I 

Ethyl 5 - (f - chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetate: 
To a solution of 22.0 g. (0.131 mole) of 

35 ethyl N - methylpyrrole - 2 - acetate and 
24.5 g. (0.14 mole) of p-chlorobenzoyl 
chloride in 120 ml. of carbon disulfide is 
added 35.0 g. (0.262 mole) of anhydrous 
aluminum chloride over a period of 20 

40 minutes with intermittant cooling to keep the 
temperature at 25°C. The mixture is stirred 
for an additional 20 minutes. The carbon di- 



sulfide solvent is then decanted and discarded 
The red gummy residue is washed with 
hexane and dilute hydrochloric acid and ice 45 
is added to the mixture. The mixture is ex- 
tracted with ether. The ether solution is shaken 
with an aqueous solution of dimethylamino- 
propylamine and washed with dilute hydro- 
chloric acid followed by brine. The solution 50 
is dried over magnesium sulfate and treated 
with charcoal. After removal of the charcoal, 
the solvent is evaporated in vacuo leaving a 
partially crystalline red oil as a residue. This 
material is extracted with three 500 ml. por- 55 
dons of boiling pentane. The combined 
pentane extracts are evaporated in vacuo and 
the residue is crystallized from 60 ml. of cold 
methanol. The resulting solid is collected and 
washed with cold methanol; there is obtained ou 
about 6.3 g. of white crystalline solid, ethyl 
5 - (p - chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetate, m.p. 74— 76°C. RecrystaUization 
from methyl cyclohexane raises the melting 
point to 78— %0°C. 

Example II 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid and its sodium salt: 
A suspension of 3.06 g. (0.01 mole) of 
ethyl - 5 - (/> - chlorobenzoyl) - 1 - methyl- 70 
pyrrole - 2 - acetate in 25 ml. of 0.5 N 
sodium hydroxide is refluxed for 30 minutes. 
About two-thirds of this solution is cooled, 
washed with ether, and then acidified with 
dilute hydrochloric acid. The resulting solid 75 
precipitate is collected by filtration, dried and 
recrystallized from ethanol-water to give the 
product, 5 - (p - chlorobenzoyl) - 1 - mrthyl- 
pyrrole - 2 - acetic acid; m.p. 189— 191°C. 
Upon recrystallization from ethanol-water, the 80 
melting point is 188— 190°C. The other one- 
third of the solution is cooled m an ice-bath 
whereupon the yellow sodium salt of the acid 
is precipitated and collected by filtration. 



85 



Analysis: Calcd. for Q 4 H 12 aNO s : 

Found: 



C, 60.54; 
C, 60.54; 



H, 4.36; 
H, 4.37; 



N, 5.05% 
N, 5.14% 



Example III 
By following the procedures of the fore- 
going examples, except that an equivalent 
90 quantity of benzoyl chloride is employed in 
place of the p-chlorobenzoylchloride used in 
Example I, there are obtained as respective 
products, ethyl 5 - benzoyl - 1 ^ methyl- 
pyrrole - 2 - acetate and 5 benzoyl - 1- 
95 methyl - pyrrole - 2 - acetic acid. 

Example IV 
5 - Benzoyl - 1 - methylpyrrole - 2 - aceto- 
nitrile: 

To a chilled suspension of 9.7 g. (0.07 
100 mole) of aluminum chloride in 45 ml. methyl- 
ene chloride is added 9 ml. (0.07 mole) 
benzoyl chloride. The resulting solution is 



added dropwise to a solution of 1 - methyl- 
pyrrole - 2 - acetonitrile in 30 ml. methylene 
chloride while cooling externally with an am- 105 
monium chloride ice bam (temperature below 
5°C). After the addition is complete, the 
reaction mixture is stirred at 0°C. for fifteen 
minutes and then poured into ice acidified 
with 3N hydrochloric acid. The acidic frac- nu 
tion is extracted three times with methylene 
chloride. The organic fractions are combined 
and washed consecutively with N,N - di- 
methyl - 1,3 - propanediamine and 3N hydro- 
chloric acid. The organic solution is dried over 1 15 
anhydrous magnesium sulfate. The, solvent is 
then evaporated off to yield an oily residue 
which is column chromatographed on neutral 
alumina using hexane,- benzene and ethyl- 
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acetate as successive solvents. The first few 
fractions having ultraviolet absorption in the 
240 — 260 imi range contain the desired pro- 
duct. These fractions are combined, the sol- 
5 vent evaporated of! and the oily residue, when 
triturated with methanol, yields the crystalline 
product, 5 - benzoyl - 1 - methylpyrrole - 2- 
acetonitrile, m.p. 106 — 108°C. 



Example V 

5 - Benzoyl - 1 - methylpyrrole - 2 - acetic 10 
acid: 

A suspension of 2.42 g. (0.11 mole) of 5- 
benzoyl - 1 - methylpyrrole - 2 - acetonitrile, 
0.9 g. (0.22 mole) sodium hydroxide, 6 ml. 
water, and 0.5 ml. ethanol, is stirred and 15 
refluxed for one hour. The resulting solution 
is cooled and extracted in water and chloro- 
form. The aqueous fraction is made acidic 
with 3N hydrochloric acid. A white solid, 5- 
benzoyl - 1 - methylpyrrole - 2 - acetic acid, 20 
precipitates which is filtered and washed with 
a hexane-ether solution, m.p. 144 — 145°C. 



Analysis: Calcd. for C 14 H 13 NO a : C, 69.12; H, 5.30; N, 5.76% 

Found: C, 69.23; H, 5.47; N, 5.78% 



25 Example VI 

5 - (m - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetonitrile: 
To a cooled suspension of 16.6 g. (0.12 
mole) aluminum chloride in 60 ml. 1,2-di- 

30 chloroethane is added dropwise 23 g. (0.12 
mole) »r~chlorobenzoyIchloride. The result- 
ing suspension is added dropwise to a cooled 
solution of 15 g. (0.12 mole) 1-methylpyrrole- 
2-acetonitrile in 60 ml. 1,2-dichloroethane. 

35 The reaction mixture is stirred for about 
twenty minutes at room temperature and then 
heated and refluxed for three minutes. The 
reaction is terminated by pouring the mix- 
ture into ice acidified with 3N hydrochloric 

40 acid. The resulting two fractions are sepa- 
rated. The aqueous fraction is washed v/ith 
chloroform. The organic fractions are com- 
bined and washed consecutively with N 5 N- 



dimethyl - 1,3 - propanediamine, 3N hydro- 
chloric acid and saturated sodium chloride 45 
solution. The organic fraction is then dried 
over anhydrous magnesium sulfate. The sol- 
vent is evaporated and the resulting residue 
is triturated with cold methanol to yield a 
precipitate of the desired product which is 50 
filtered off and set aside. The methanol fil- 
trate is concentrated in vacuo and the re- 
maining oily residue is chromatographed on a 
column packed with neutral alumina using 
hexane, benzene and ether as the successive 55 
solvents. About 2.5 g. of the desired product 
are isolated by evaporation of the first few 
compound-bearing (ether) fractions. The solids 
are combined and recrystallized from methanol 
to yield about 3.6 g. of 5 ~ (m - chloro- 60 
benzoyl) - 1 - methylpyrrole - 2 - acetonitrile, 
m.p. 122— 127°C. 



Analysis: Calcd. for C^HnQNoO: N, 10.83% 

Found: N, 10.52% 



65 Example VII 

5 - Cm - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid: 
A mixture of 2.8 g. (0.01 mole) of 5 - ra- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
70 nitrile, 22 ml. of IN sodium hydroxide solu- 
tion and 5 ml. ethanol is stirred at reflux for 

Analysis: Calcd. for C 14 H i3 ClNO s : 
80 Found: 

Example VIII 
A. The procedure of Example VI is re- 
peated except that an equivalent quantity of 
p - bromobenzoyl chloride and p-fluoro- 
85 benzoyl chloride is used in place of the m- 
chlorobenzoyl chloride used therein to yield, 
as respective products: 



15 hours. Some of the ethanol is evaporated. 
The remaining solution is poured into ice 
acidified with dilute hydrochloric acid. A 
white solid, 5 - <m - chlorobenzoyl) - 1- 75 
methylpyrrole - 2 - acetic acid, precipitates 
which is recrystallized twice from methanol/ 
water mixture, m.p. 165°C. 

C, 60.54; H, 4.36; N, 5.05% 
C, 60.61; H, 4.40; N, 4.87% 

5 - (/> - bromobenzoyl) - 1 - methylpyrrole- 
2 - acetonitrile, m.p. 139— 141°C; and 

5 - (p - fluorobenzoyl) - 1 - methylpyrrole- 90 
2 - acetonitrile, m.p. 134 — 136°C. 

B. By following the procedure of Example 
VII, using an equivalent quantity of the fore- 
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going acetonitriles in place of the 5 - 
chlorobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile used therein, the following respective 
acids are obtained: 

5 5 - (p - bromobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid, m.p. 188°C; and 
5 - (p - fluorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid, m.p. 164 — 165°C. 

Example IX 

10 5 - (o - Chlorobenzoyl) - 1 - methylprrole- 
2 - acetonitrile: 
To a cooled suspension of 14 g. (0.105 mole) 
aluminum chloride in 45 ml. dichloroethane 
is added dropwise, 18.5 g. (0.105 mole) o- 

15 chlorobenzoyl chloride. The resulting solution 
is added dropwise to a cooled (0°C.) solution 
of 1 - methylpyrrole - 2 - acetonitrile in 45 
ml. dichloroethane keeping the temperature at 
approximately 10°C. The mixture is stirred 

20 at room temperature for about twenty minutes, 
and then refluxed for three minutes. It is 
poured into ice acidified with 3N hydro- 
chloric acid and the resulting two layers are 
separated. The aqueous fraction is extracted 

25 twice with chloroform. The organic fractions 
are combined and washed twice with N,N- 
dimethyl - 1,3 - propanediamine, once with 
3N hydrochloric acid and once with saturated 

Analysis: Calcd. for C^H^CINO*: 
60 Found: 

Example XI 
5 - (2',4' - Dichlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetonitrile: 
To a suspension of 16.6 g. (0.125 mole) 

65 of aluminum chloride in 60 ml. 1,2 - di- 
chloroethane is added 26.2 g. (0.125 mole) of 
2,4-dichlorobenzoyl chloride. The resulting 
solution is added slowly to a solution of 15 g. 
(0.125 mole) of 1 - methylpyrrole - 2 - aceto- 

70 nitrile in 60 ml. 1,2 - dichloroethane while 
cooling externally with an ice bath. After the 
addition is complete, the mixture is stirred 
for forty minutes at room temperature fol- 
lowed by heating at reflux for three minutes. 

75 It is then poured into ice acidified with dilute 

90 Analysis: Calcd. for C 14 H lo a 2 N s O: 

Found: 

Example XII 
5 - (2',4' - Dichlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid: 
95 A solution of 4.3 g. (0.015 mole) of 5- 
(2',4' - dichlorobenzoyl) - 1 - methylpyrrole- 
2 - acetonitrile in 30 ml. IN sodium hydroxide 
and 30 mL 95% ethanol is refluxed overnight. 

105 Analysis: Calcd. for Q4H n Cl 2 NO s : 

Found: 



sodium chloride solution. The organic fraction 
is dried over anhydrous magnesium sulfate. 30 
The solvent is evaporated and the resulting 
oil is chromatographed on a column packed 
with neutral alumina using benzene and ether 
as successive solvents. The first compound- 
bearing fractions contain the desired product. 35 
The solvent is evaporated and the resulting 
oil crystallizes upon treatment with methanol. 
The solid product, 5 - (o - chlorobenzoyl)- 
1 - methylpyrrole - 2 - acetonitrile, is purified 
by recrystallization from benzene : cyclohexane 40 
solution, m.p. 80— 85 °C 

Example X 
5 - (o - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid: 
A solution of 2.4 g. (0.009 mole) - 5 - (o- 45 
chlorobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile, 18 ml. of IN sodium hydroxide and 
18 ml. 95% ethanol is stirred and refluxed 
for seven hours. The ethanol is evaporated off 
and the remaining solid residue is dissolved in 50 
water and washed with chloroform. The aque- 
ous layer is made acidic with 3N hydrochloric 
acid. An oil precipitate which crystallizes 
when scratched. The solid is filtered and 
washed with water and hexane. The solid is 55 
purified by recrystallization from methanol: 
water and again from ether : hexane, m.p. 
140 — 141°C. 

C, 60.54; H, 4.36; N, 5.05% 
C, 60.55; H, 4.43; N, 4.91% 

hydrochloric acid. The organic phase is sepa- 
rated and washed successively with N,N - di- 
methyl - 1,3 - propanediamine, 3N hydro- 
chloric acid, and saturated sodium chloride 
solution. It is then dried over magnesium sul- 80 
fate and the solvent evaporated. The result- 
ing red oily residue is chromatographed on a 
column packed with neutral alumina and 
eluted with benzene and ether. The first com- 
pound-bearing fractions upon evaporation yield 85 
a white solid, 5 - (2',4' - dichlorobenzoyl) - 1- 
methylpyrrole - 2 - acetonitrile, which is puri- 
fied by recrystallization from methanol, m.p. 
129— 130°C. 



N, 9.56% 
N, 9.51% 

The solution is concentrated and poured into 
dilute hydrochloric acid. A white solid, 5- 100 
(2',4' - dichlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid precipitates which is recrystal- 
lized from isopropanol and methanol, m.p. 
165— 166°C. 



Q 53.86; H, 3.55; N, 4.68% 
C, 53.97; H, 3.66; N, 4.69% 
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Example XIII 
5 - (p - Toluoyl) - 1 - methylpyrrole - 2- 
acetonitrile : 
To a cooled suspension of 26.6 g. (0.2 mole) 

5 aluminum chloride in 80 ml. dichloroethane 
is added dropwise 30.8 g. (0.2 mole) p-toluoyl 
chloride. The resulting solution is added drop- 
wise to a solution of 1 - methylpyrrole - 2- 
acetonitrile in 80 ml. dichloroethane cooled 

10 externally with an ice bath. After the addi- 
tion, the resulting solution is stirred at room 
temperature for twenty minutes and then re- 
fluxed for three minutes. The solution is 
poured into ice acidified with dilute hydro- 

15 chloric acid. The organic and aqueous frac- 
tions are separated. The aqueous fraction is 
extracted once with chloroform. The organic 
fractions are combined and washed succes- 
sively with N,N - dimethyl - 1,3 - propane- 

20 diamine, dilute hydrochloric acid 3 saturated 
sodium bicarbonate solution and saturated 
sodium chloride solution. The organic fraction 
is dried over anhydrous magnesium sulfate. 
The solvent is then evaporated off. Upon tri- 

25 turation of the residue with methanol, a solid 
crystallizes, 5 - (p - toluoyl) - 1 - methyl- 
pyrrole - 2 - acetonitrile, which is removed 
by filtration and purified by recrystallization 
from benzene. Additional product is isolated 

30 from the mother liquors which are combined, 
concentrated in vacuo and the resulting oily 
residue column chromatographed on neutral 
alumina using hexane, benzene and ether as 
successive solvents. The product is isolated 

35 by concentrating in vacuo the first few major 
compound-bearing fractions (10% ether in 
benzene). The solids are combined and re- 
crystallized from methanol and then from 
benzene-hexane, m.p. 102 — 105°C 

40 Example XIV 

5 - (p - Toluoyl) - 1 - methylpyrrole - 2- 
acetic acid: 
A solution of 3.67 g. (0.015 mole) of 5- 
(P - toluoyl) - 1 - methylpyrrole - 2 - aceto- 

45 nitrile, 24 ml. of IN sodium hydroxide, and 
50 ml. of 95% ethanol is stirred and refluxed 
for twenty-four hours. The resulting solution 
is poured into ice acidified with dilute hydro- 
chloric acid. A white solid precipitates which 

50 is extracted into ether. The ether phase is 
washed with a saturated solution of sodium 
chloride and dried over anhydrous magnesium 
sulfate. The solvent is evaporated and a white 
solid, 5 - (p - toluoyl) - 1 - methylpyrrole- 

55 2 - acetic acid, is obtained which is recrystal- 
lized twice from isopropanol, m.p. 155 — 
157°C. 

Example XV 
A. By repeating the procedure of Example 
60 XI, except that an equivalent quantity of o- 



toluoyl chloride, wz-toluoyl chloride, p-ethyl- 
benzoyl chloride and 3 5 4-dimethylbenzoyl 
chloride is used in lieu of the 2,4-dichloro- 
benzoyl chloride used therein, there are ob- 
tained as respective products the correspond- 65 
ing 5 - (o - toluoyl), 5 - (m - toluoyl), 5- 
(p - ethylbenzoyl) and 5 - (3 ',4' - dimethyl- 
benzoyl) derivatives of 1 - methylpyrrole - 2- 
acetonitrile. 

B. The procedure of Example XII is 70 
repeated, using an equivalent quantity of each 
of the foregoing acetonitriles in place of the 
5 - (2',4' - dichlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetonitrile used therein, to yield 
as respective products the corresponding 5- 75 
(p - toluoyl), 5 - (m - toluoyl), 5 - (j> - ethyl- 
benzoyl) and 5 - (3',4' - dimethylbenzoyl) 
derivatives of 1 - methylpyrrole - 2 - acetic 
acid. 

Example XVI 80 
Methyl 5 - (p - anisoyl) - 1 - methylpyrrole- 
2 - acetate: 
A solution of 17.0 g. (0.1 mole) of p- 
anisoyl chloride and 13.3 g. (0.1 mole) of 
aluminum chloride in 200 ml. of methylene 85 
chloride is added over 5 minutes to a solution 
of methyl 1 - methylpyrrole - 2 - acetate in 
100 ml. of methylene chloride at ice bath 
temperature. The mixture is stirred for 25 
minutes and poured into ice acidified with 90 
dilute hydrochloric acid. The organic layer is 
separated and the aqueous layer is washed 
with methylene chloride. The combined organic 
solutions are washed successively with di- 
methylaminopropylamine solution, dilute 95 
hydrochloric acid and brine and then dried 
over anhydrous magnesium sulfate. The sol- 
vent is evaporated in vacuo to give a dark 
oily residue which is crystallized from 40 ml. 
of cold methanol. The solid is collected by 100 
nitration, washed with cold methanol and re- 
crystallized from methanol to give white cry- 
stalline methyl 5 - (p - anisoyl) - 1 - methyl- 
pyrrole - 2 - acetate, m.p. 104 — 105°C. 

Example XVII 105 
5 - (p - Anisoyl) - 1 - methylpyrrole - 2 - acetic 
acid: 

A solution of 3.00 g. (0.0105 mole) of 
methyl 5 - (p - anisoyl) - 1 - methylpyrrole- 
2 - acetate in 12 mL (0.012 mole) of IN 110 
sodium hydroxide solution and 5 ml. of 95% 
ethanol is refluxed for 30 minutes. The solu- 
tion is diluted with water and the ethanol 
is evaporated in vacuo. The solution is fil- 
tered and the filtrate acidified with dilute 115 
hydrochloric acid. The precipitated solid is 
collected by filtration, dried and recrystal- 
lized from methanol-water to give about 2.4 g. 
(87% yield) of white 5 - (p - anisoyl) - 1- 
methylpyrrole - 2 - acetic acid, m.p. 170 — 120 



Analysis: Calcd. for Q 5 H l5 N0 4 : C, 65.92; H, 5.53; N, 5.13% 

Found: Q 66.01; H, 5.62; N, 5.12% 
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Example XVIII 
By repeating the procedure of Examples 
XVI and XVII successively, except that an 
equivalent quantity each of m-anisoyl chloride 

5 and p-ethoxybenzoyl chloride is initially em- 
ployed in place of p-anisoyl chloride, there are 
obtained as ester products, the corresponding 
5 - (m - anisoyl) and 5 - O - ethoxybenzoyl) 
derivatives of methyl 1 - methylpyrrole - 2- 

10 acetate, and as acid products, the correspond- 
ing 5 - (m - anisoyl) and 5 - (p - ethoxy- 
benzoyl) derivatives of 1 - methylpyrrole - 2- 
acetic acid, respectively. 

Example XIX 
15 5 - (m - Chloro - p - toluoyl) - 1 - methyl- 
pyrrole - 2 - acetonitrile : 
21.4 Grams (0.114 mole) of 3 - chloro- 
4 - methylbenzoylchloride is added to a sus- 
pension of 15.2 g. (0.114 mole) aluminum 

40 



Example XX 
5 - {m - Chloro - p - toluoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid: 

45 A solution of 3.5 g. (0.0013 mole) of 5- 
(m - chloro - p - toluoyl) - 1 - methylpyrrole- 
2 - acetonitrile in 18 ml. 95% ethanol and 
26 ml. IN sodium hydroxide is heated at 
reflux overnight. The reaction mixture is then 

50 cooled and poured into dilute hydrochloric 
acid. The resulting white precipitate 5 - (m- 
chloro - p - toluoyl) - 1 - methylpyrrole - 2- 
acetic acid, is filtered off and purified by re- 
crystallization once from isopropanol, m.p. 

55 176— 178°C. 

Example XXI 
By repeating the Friedel-Crafts procedure 
of Example XVI with an equivalent amount 
of an appropriately substituted benzoyl 
60 chloride, the following 5-aroyl derivatives of 
methyl 1 - methylpyrrole - 2 - acetate are 
obtained : 

methyl 5 - (3 ',4' - dimethoxybenzoyl) - 1- 

methylpyrrole - 2 - acetate; 
65 methyl 5 - (3 ',5' - dinitrobenzoyl) - 1- 

methylpyrrole - 2 - acetate; 
methyl 5 - (3' - bromo - 4' - chlorobenzoyl)- 

1 - methylpyrrole - 2 - acetate; 
methyl 5 - (2',3',5' - tribromobenzoyl) - 1- 
70 methylpyrrole - 2 - acetate; and 

methyl 5 - (3',4',5' - trimethoxybenzoyl) - 1- 

methylpyrrole - 2 - acetate. 

Example XXII 
The transformation of an acetic acid ester 
75 function to an acetic acid function according 
to the hydrolysis procedure of Example XVII 
is repeated with an equivalent amount of each 
of the pyrrole-acetates obtained in Example 



chloride in 50 ml. 1,2-dichloroethane. The 20 
resulting solution is added dropwise to a 
chilled solution of 13.7 g. (0.114 mole) of 1- 
methylpyrrole - 2 - acetonitrile in 50 ml. 1,2- 
dichloroethane. After the addition is complete, 
the mixture is stirred for ten minutes at room 25 
temperature and then heated to reflux for 
three minutes. It is poured into ice acidified 
with dilute HQ. The organic phase is sepa- 
rated and washed consecutively with N,N- 
dimethyl - 1,3 - propanediamine, 3N hydro- 30 
chloric acid and saturated sodium chloride 
solution. It is then dried over anhydrous mag- 
nesium sulfate and the solvent evaporated off. 
A white solid, 5 - (m - chloro - p - toluoyl)- 
1 - methylpyrrole - 2 - acetonitrile, precipitates 35 
from the resulting oily residue upon tritur- 
ation with methanol which is purified by re- 
crystallization from methanol, m.p. 116 — 
118°C. 



XXI to yield, as respective products, the cor- 
responding 5 - aroyl - 1 - methylpyrrole - 2- 80 
acetic acids. 

Example XXIII 
5 - (p - Nitrobenzoyl) - 1 - methylpyrrole- 

2 - acetonitrile: 
A solution of 46.4 g. (0.25 mole) of p- 85 
nitrobenzoyl chloride in 100 ml. 1,2 - di- 
chloroethane is added portionwise to a sus- 
pension of 32.2 g. (0.25 mole) aluminum 
chloride in 100 ml. 1,2-dichloroethane. This 
mixture is added dropwise to a chilled solution 90 
of 30.0 g. (0.25 mole) 1 - methylpyrrole - 2- 
acetonitrile in 100 ml. 1,2 - dichloroethane. 
After the addition is complete, the mixture 
is stirred for twenty minutes at room tem- 
perature and then refluxed for four minutes. 95 
It is poured into ice acidified with 3N hydro- 
chloric acid. The organic phase is separated 
and washed successively with N,N - dimethyl- 
1,3 - propanediamine, 3N hydrochloric acid 
and saturated sodium chloride solution. It is 100 
then dried over magnesium sulfate and the 
solvent evaporated in vacuo. The resulting 
semi-solid residue is triturated with cold 
methanol from which the product, 5 - (p- 
nitrobenzoyl) - 1 - methylpyrrole - 2 - aceto- 105 
nitrile, crystallizes. It is removed by filtration 
and purified by recrystallization from acetone, 
m.p. 167— 169°C. 

Example XXIV 
5 - (p - Aminobenzoyl) - 1 - methylpyrrole- 110 

2 - acetonitrile: 
A solution of 7 g. (0.026 mole) of 5 - (p- 
nitrobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile in 450 ml. of ethyl acetate containing 
1 g. palladium-on-carbon catalyst is hydro- 115 
genated in a Parr shaker under 44 p.s.i. of 



Analysis: Calcd. for Q 5 H a3 ON 2 0: N, 10.26% 

Found: N, 10.38% 
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hydrogen until the theoretical amount of 
hydrogen is consumed. The catalyst is filtered 
off and the solvent evaporated in vacua. About 
6.0 g. (97% yield) of a yellow solid, 5 - (p- 
5 aminobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile remains, m.p. 137 — 142°C. 

Example XXV 
5 - (p - Aminobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid: 

10 A suspension of 6.0 g. (0.025 mole) of 5- 
(p - aminobenzoyl) - 1 - methylpyrrole - 2- 
acetonitrile, 25 ml. 95% ethanol and 25 ml. 
IN sodium hydroxide is refluxed overnight. 
The ethanol is then evaporated in vacuo and 

15 the remaining suspension is poured into ice 
acidified with dilute hydrochloric acid to pH 
5. The resulting solid is partitioned between 
sodium bicarbonate solution and chloroform. 
The insoluble substances are filtered from the 

20 two-phase mixture. The sodium bicarbonate 
layer is separated and acidified slowly with 
dilute hydrochloric acid. Solids precipitate at 
various pHs which are separated by filtration. 
The desired product, 5 - (p - aminobenzoyl)- 

25 1 - methylpyrrole - 2 - acetic acid, precipitates 
at pH 3, m.p. 173— 175°C. 

Example XXVI 
Ethyl 5 - (p - Nitrobenzoyl) - 1 - methyl- 
pyrrole - 2 ^ acetate: 

30 A solution of 5.5 g. (0.03 mole) of p- 
nitrobenzoyl chloride in 60 ml. methylene 
chloride is added to a suspension of 3.9 g. 
(0.03 mole) aluminum chloride in 20 ml. 
methylene chloride. The resulting suspension 

35 is added dropwise to a chilled (— 15°C.) solu- 
tion of ethyl 1 - methylpyrrole - 2 - acetate 
in 50 ml. methylene chloride. The solution is 
stirred for 15 minutes at — 10°C. and at room 
temperature for 15 minutes. The reaction mix- 

40 ture is poured into ice-dilute hydrochloric 
acid. The organic phase is separated and 
washed successively with N,N - dimethyl - 1,3- 
propanediamine, 3N hydrochloric acid and a 
saturated solution of sodium chloride, dried 

45 over anhydrous magnesium sulfate, and the 
solvent evaporated in vacua. A solid, ethyl 
5 - (p - nitrobenzoyl) - 1 - methylpyrrole- 
2 - acetate, crystallizes from the remaining 
oily residue which is isolated by recrystal- 

50 lization from methanol, m.p. 103 — 106°C. 

Example XXVII 
5 - (p - Nitrobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid: 
A solution of 3.2 g. (0.01 mole) of ethyl 
55 5 - (p - nitrobenzoyl) - 1 - methylpyrrole- 
2 - acetate and 25 ml. ethanol is brought to 
reflux. To this is added dropwise 10 ml. of 
INf sodium hydroxide solution. After the addi- 
tion is complete, the ethanol is evaporated 
60 and the residue is acidified with dilute hydro- 
chloric acid. The resulting solid, 5 - (p- 
nitrobenzoyl) - 1 - methylpyrrole - 2 - acetic 



acid, is separated by filtration and purified 
by recrystallization from ethanol. m.p. 192 — 
195°C. F « 

Example XXVIII 
Ethyl 5 - (p - cyanobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetate: 
A solution of 5.0 g. (0.03 mole) of ^-cyano- 
benzoyl chloride in 60 ml. of methylene 70 
chloride is added to a suspension of 40 g. of 
aluminum chloride in 30 ml. methylene 
chloride. The resulting mixture is added drop- 
wise to a chilled solution of 5.0 g. (0.03 
mole) of ethyl 1 - methylpyrrole - 2 - acetate 75 
in 15 ml. of methylene chloride. The result- 
ing mixture is stirred at room temperature 
for 20 minutes, and then poured into ice 
acidified with dilute hydrochloric acid. The 
organic phase is separated, washed succes- 80 
sively with N^-dimemylammopropylamine, 
3N hydrochloric acid and brine, and dried over 
anhydrous magnesium sulfate. The solvent is 
evaporated in vacuo. The resulting solid, 
which separates from the oily residue on stand- 85 
ing, is recrystallized from methanol to give 
pure ethyl 5 - (p - cyanobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetate, m.p. 117— 120°C. 

Example XXIX 
5 - (p - Cyanobenzoyl) - 1 - methylpyrrole- 90 
2 - acetic acid : ° 
A solution of 0.5 g. (0.0017 mole) of ethyl 
5 - (p - cyanobenzoyl) - 1 - methylpyrrole- 
2 - acetate in 3 ml. ethanol is brought to re- 
flux and 1.7 ml. of IN sodium hydroxide 95 
solution is added dropwise. The mixture is 
refluxed for 3 minutes and the ethanol is 
then evaporated in vacua. The residue is 
diluted with water and acidified with dilute 
hydrochloric acid. A white solid precipitates, 100 
5 - (p - cyanobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid, which is collected by filtration 
and dried, m.p. 196— 198°C. 

Example XXX 
Methyl 5 - (p - methylthiobenzoyl) - 1- 105 
methylpyrrole - 2 - acetate is obtained by re- 
peating the procedure of Example XVI except 
that an equivalent quantity of p-methylthio- 
benzoyl chloride is used in place of the p- 
anisoyl chloride used therein. no 

Example XXXI 
5 - (p - Methylthiobenzoyl - 1 - methyl- 
pyrrole - 2 - acetic acid is obtained by re- 
peating the hydrolysis procedure of Example 
XVII except that the hydrolysis is performed 115 
on an equivalent amount of die ester obtained 
from Example XXX. 

Example XXXII 
Ethyl 5 - (p - chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - (a - methyl) - acetate: 120 
A solution of 6.68 g. (0.0219 mole) of ethyl 
5 - (p - chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetate in 50 ml. of ether is added to a 
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solution of 0.94 g. (0.024 mole) of sodamide 
in about 150 ml. of liquid ammonia at 
— 33 °C The mixture is allowed to reflux 
for 15 minutes and 3.10 g. (0.0219 mole) of 
methyl iodide is added. The mixture is stirred 
for one hour; then the ammonia is allowed 
to boil off. Ether and enough ammonium 
chloride to neutralize any anion are added. 
The mixture is poured into dilute hydrochloric 
acid and the ether solution is separated and 
washed with sodium bisulfite solution, sodium 
bicarbonate solution and brine. It is dried 
over anhydrous magnesium sulfate and evapor- 
ated to give about 6.8 g. of an oily residue 
which crystallizes upon standing. The solid 
is recrystallized successively from cyclo- 
hexane and methanol to give a white crystal- 
line solid, ethyl 5 - (p - chlorobenzoyl) - 1- 



methylpyrrole - 2 
m.p. 67— 68°C. 



(a - methyl) - acetate, 



Example XXXIII 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - (a - methyl) - acetic acid: 
A solution of 4.05 g. (0.0126 mole) of ethyl 
5 - (/> - chlorobenzoyl) - a - methyl - 1- 
methylpyrrole - 2 - acetate, 15 ml. of IN 
sodium hydroxide solution and 2 ml. of 
ethanol is refluxed for 30 minutes. The solu- 
tion is cooled, diluted with water and filtered. 
The filtrate is acidified with dilute hydro- 
chloric acid. The precipitated solid is col- 
lected and recrystallized from methanol-water 
to give a white crystalline solid, 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - (or - methyl> 
acetic acid, m.p. 135 — 136°C. 



20 



25 



30 



35 



Analysis: Calcd. for C U H 14 C1N0 3 : Q 61.76; H, 4.83; N, 4.82% 

Found: C, 61.68; H, 4.86; N, 4.89% 



Example XXXIV 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 

40 2 - (« - methyl) - acetonitrile : 

To a suspension of sodium hydride (12.2 g. 
of 50% w/w NaH in mineral oil) in 1,2- 
dimethoxyethane is added 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetonitrile 

45 (62.6 g., 0.24 mole) in 1,2-dimethoxyethane 
over a period of \ nr. at room temperature. 
After the addition is complete, the mixture 
is stirred for 1 hour and then 35 g. (0.25 mole) 
of methyl iodide is added. The reaction mix- 

50 ture is stirred for an additional 3 hrs., con- 
centrated under reduced pressure, diluted with 
water and extracted with chloroform. After 
drying, the chloroform is removed leaving a 
brown solid residue which is triturated with 

55 cold methanol to give yellow crystals of 5- 
(p - chlorobenzoyl) - 1 - methylpyrrole - 2- 
(a - methyl) - acetonitrile, m.p. 145— 148°C. 
Two recrystallizations from methanol raises 
the m.p. to 151.5— 152.5°C. 

60 Example XXXV 

5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - (a - methyl) - acetic acid: 
A 27.1 g. (0.1 mole) sample of 5 - (p- 
chlorobenzoyl) - a - methyl - 1 - methyl- 

65 pyrrole - 2 - acetonitrile is hydrolyzed by re- 
fluxing for 16 hours with 8g. (0.2 mole) of 
sodium hydroxide in 350 ml. of aqueous 
ethanol. Upon concentration in vacuo, the 
sodium salt separates, is filtered off and dis- 

70 solved in water. After acidification with dilute 
HC1, the corresponding acid, 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - (a - methyls- 
acetic acid, precipitates. The original basic 
filtrates are also acidified, extracted with 

75 chloroform and concentrated. The residual 
solid is combined with the previous solid and 
recrystallized from methanol-water to give the 



pure product, 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole 2 - (a - methyl) - acetic acid, 
m .p. 139— 141°C. 80 

Example XXXVI 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole - 
(a - ethyl) - acetic acid: 

A solution of 6.5 g. (0.021 mole) of ethyl 
5 - (p - chlorobenzoyl) - 1 - methylpyrrole- 85 
2 ^ acetate in 60 ml. of ether is added to a 
suspension of 1.25 g. (0.032 mole) of sodamide 
in 150 ml. of refluxing liquid ammonia. After 
10 minutes, 4.98 g. (0.032 mole) of ethyl 
iodide are added. The mixture is stirred for 90 
1.5 hrs. and an additional 1.0 g. (.0064 mole) 
of ethyl iodide is added. Stirring is continued 
for 30 minutes and ammonium chloride is 
then added to neutralize any anions. The 
mixture is allowed to warm to room tern- 95 
perature and the ammonia allowed to escape. 
Ether is added and the mixture poured into 
dilute hydrochloric acid. The ether layer is 
separated and the aquous layer is washed with 
ether. The combined ether solutions are 100 
washed successively with sodium bisulfite 
solution and brine and then dried over 
anhydrous magnesium sulfate. The solvent is 
evaporated m vacuo to give about 7.4 g. of a 
yellow oily residue containing ethyl 5 - (p- 105 
chlorobenzoyl) - 1 - methylpyrrole - 2 (a- 
ethyl) - acetate, which is used as such in the 
following transformation to acid procedure. 

A 6.9 g. sample of the oily residue is 
dissolved in 30 ml. of ethanol and 11.4 ml. 110 
of IN sodium hydroxide is added. The mix- 
ture is refluxed for 1 hr. The solvent is then 
evaporated in vacuo and the residue partitioned 
between ether and water. The aqueous layer 
is separated and acidified with dilute hydro- 115 
chloric acid. The precipitated oil, which is 
separated, crystallizes on scratching to give a 
solid, 5 - (p - chlorobenzoyl) - 1 - methyl- 
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pyrrole - 2 - (a - ethyl) - acetic acid, which cyclohexane, benzene-hexane, methylcyclo- 
is collected and dried, m.p. 108— 112°C. After hexane and ether-hexane, the m.p. is 110— 5 
successive recrystallizations from ether-methyl- 114°C. 



Analysis: Calcd. for Q G H 1C C1N0 3 : C, 62.84; H, 5.27; N, 4.58% 

Found: C, 63.01; K, 536; N, 4.61% 



Example XXXVII 
10 The alkylation and ester-to-acid transfor- 
mation procedures of Example XXXVI are 
repeated except that an equivalent amount of 
an appropriate 5 - aroyl - 1 - methylpyrrole- 

2 - acetic acid alkyl ester and an equivalent 
15 amount of an appropriate alkyl halide alkylat- 
ing agent are employed to yield the following 
products : 

5 - benzoyl - 1 - methylpyrrole - 2 - la- 
in - butyl)] - acetic acids; 
20 5 - (p - methoxybenzoyl) - 1 - methylpyrrole- 
2 - (a ^ methyl) - acetic acid; 
5 - benzoyl - 1 - methylpyrrole - 2 - [a - n- 

propyl)] - acetic acid; and 
5 - (p - cyanobenzoyl) - 1 - methylpyrrole- 
25 2 - (a - methyl) - acetic acid. 

Example XXXVIII 
The alkylation and nitrile-to-acid trans- 
formation procedures of Examples XXXIV 
and XXXV, respectively, are repeated except 
30 that an equivalent amount of an appropriate 
5 - aroyl - 1 - methylpyrrole - 2 - acetonitrile 
and an equivalent amount of an appropriate 
alkyl halide alkylating agent are employed to 
yield the following products: 

35 5 - (m - chlorobenzoyl) - 1 - methylpyrrole- 
2 - (<* - methyl) - acetic acid; 
5 - (p - fluorobenzoyl) - 1 - methylpyrrole- 

2 - (a - ethyl) - acetic acid; 
5 - (p - methylbenzoyl) - 1 - methylpyrrole- 
40 2 - (« - ethyl) - acetic acid; 

5 - (2',4' - dichlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - (a - methyl) - acetic acid; 
and 

3 - (3' - chloro - 4' - methylbenzoyl) - 1- 
45 methylpyrrole - 2 - (a - ethyl) - acetic 

acid. 

Example XXXIX 
5 - (p - Chlorobenzoyl) - pyrrole - 2 - aceto- 
nitrile: 

50 To a chilled suspension of 26.80 g. (0.2 
mole) of aluminum chloride in 110 ml. of 
methylene chloride is added dropwise 35 g. 
(0.2 mole) of p-chlorobenzoyl chloride. The 
mixture is added dropwise to a solution of 

55 21.22 g. (0.2 mole) of pyrrole - 2 - aceto- 
nitrile in 125 ml. methylene chloride which is 
cooled externally with an ammonium chloride 
ice bath. After addition is complete, the re- 
action mixture is stirred for ten minutes at 

60 0°C and then poured into ice acidified with 



dilute hydrochloric acid. A solid precipitates, 
5 - {p - chlorobenzoyl) - pyrrole - 2 - aceto- 
nitrile, which is filtered off, washed with hot 
methanol and dried, m.p. 203 — 205 °C. 

Example XL 65 
5 - (p - Chlorobenzoyl) - pyrrole - 2 - acetic 
acid: 

A solution of 3.6 g. (0.015 mole) of 5 - (/>- 
chlorobenzoyl) - pyrrole - 2 - acetonitrile, 30 
ml. IN sodium hydroxide solution, and 30 ml. 70 
95% ethanol is refluxed and stirred for 6 
hours. The ethanol is evaporated off in vacuo. 
The resulting solid is dissolved in water and 
the solution filtered from insolubles. The fil- 
trate is acidified with dilute hydrochloric acid 75 
A white solid precipitates, 5 - (p - chloro- 
benzoyl) - pyrrole - 2 - acetic acid, which is 
purified by recrystallization from acetone: 
water (1:1), m.p. 210°C. 

Example XLI 8 q 
The procedure of Example XXXIX is fol- 
lowed to prepare 5 - aroyl - 1 - - pyrrole- 
2 - acetonitriles wherein R x is hydrogen, ex- 
cept that an equivalent amount of an appro- 
priate benzoyl chloride is used in place of 85 
the p-chlorobenzoyl chloride used therein, the 
following pyrrole-acetonitriles are obtained as 
respective products : 

5 - Benzoyl - pyrrole - 2 - acetonitrile; 
5 - (p - fluorobenzoyl) - pyrrole - 2 - aceto- 90 
nitrile; 

5 - (p - methylbenzoyl) - pyrrole - 2 - aceto- 
nitrile; 

5 - (p - methoxybenzoyl) - pyrrole - 2 - aceto- 
nitrile; 95 

5 - (3' - chloro - 4 ' - methylbenzoyl)- 
pyrrole - 2 - acetonitrile; and 

5 - (2',4' - dichlorobenzoyl) - pyrrole - 2- 
acetonitrile. 

Example XLII ioo 
The procedure of Example XI is repeated 
using an equivalent amount of each pyrrole- 
acetonitrile obtained in Example XLI in place 
of 5 - (p - chlorobenzoyl) - pyrrole - 2 - aceto- 
nitrile to yield, as respective products: 105 

5 - benzoyl - pyrrole - 2 - acetic acid; 
5 - (p - fluorobenzoyl) - pyrrole - 2 - acetic 
acid; . 

5 - (p - methylbenzoyl) - pyrrole - 2 - acetic 110 
acid; 
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5 - (p - methoxy benzoyl) - pyrrole - 2 - acetic 
acid; 

5 - (3' - chloro - 4' - methylbenzoyl) - pyrrole- 
2 - acetic acid; and 
5 5 - (2',4' - dichlorobenzoyl) - pyrrole - 2- 
acetic acid. 

Example XLIII 
5 - (p - Chlorobenzoyl) - 1 - ethylpyrrole - 2- 
acetonitrile: 

10 A mixture of 24.4 g. (0.1 mole) 5 - (/>- 
chlorobenzoyl) - pyrrole - 2 - acetonitrile, 
41.7 g. (0.3 mole) of potassium carbonate 
and 16.1 g. (0.105 mole) of ethyl iodide in 



300 ml. of methylethylketone is refluxed over- 
night. The reaction mixture is then poured 15 
into water and extracted with chloroform. The 
organic solutions are combined, dried over 
anhydrous magnesium sulfate and the solvent 
evaporated in vacuo. The residue is crystal- 
lized from 2-propanol to give about 13 g. of 20 
solid crude product. The solid is sublimed 
overnight at 140°C. and 0.025 mm. Hg. The 
sublimate is successively recrystallized from 2- 
propanol, benzene and hexane to give 5 - (p- 
chlorobenzoyl) - 1 - ethylpyrrole - 2 - aceto- 25 
nitrile as a white solid, m.p. 145 — 147°C. 



Analysis: Calcd. for Q e H 18 ClN 2 0: N, 10.27% 

Found: N, 10.54% 



Example XLIV 

30 5 - (p - Chlorobenzoyl) - 1 - ethylpyrrole- 
2 - acetic acid: 
A suspension of 3.52 g. (0.013 mole) of 5- 
(p - chlorobenzoyl) - 1 - ethylpyrrole - 2- 
acetonitrile in 26 ml. of IN sodium hydroxide 

35 and 50 ml. of ethanol is refluxed for six hours. 
The mixture is then diluted with water and 
cooled. A solid precipitates which is filtered 
off and set aside. The ethanol is evaporated 
from the filtrate in vacuo. The collected preci- 

40 pitate is added to the concentrated filtrate and 
die mixture is extracted with chloroform. The 
aqueous phase is separated, acidified with 
dilute hydrochloric acid, and the resulting 

Analysts: Calcd. for Q 5 H 14 C1N< 



precipitate (A) is collected by filtration and 
dried. The chloroform phase is evaporated 45 
and the residue refluxed with 12 ml. of IN 
sodium hydroxide and 24 ml. of ethanol for 
6 hours. The ethanol is evaporated in vacuo 
and the remaining solution is diluted with 
water and washed with chloroform. The aque- 50 
ous solution is acidified with dilute hydro- 
chloric acid and the precipitated solid (B) is 
collected and dried. The two samples of 
acidic material (A and B) are combined and 
recrystallized from aqueous isopropanol to give 55 
5 - (p - chlorobenzoyl) - 1 - ethylpyrrole - 2- 
acetic acid as a white solid, m.p. 149 — 153°C. 



s : C, 61.75; H, 4.83; N, 4.80% 
d: Q 61.78; H, 4.94; N, 4.96% 



60 Example XLV 

The N-alkylation procedure of Example 
XLIII is followed to prepare 5 - aroyl - 1- 
R 2 - pyrrole - 2 - acetonitriles wherein R x is 
lower alkyl. By repeating such procedure with 

65 an equivalent amount of an appropriate N- 
unsubstituted 5 - aroyl - pyrrole - 2 - aceto- 
nitrile and an equivalent amount of an appro- 
priate alkyl halide as the N-alkylating agent, 
the following respective products are ob- 

70 tained: 

5 - benzoyl - 1 - ethylpyrrole - 2 - aceto- 
nitrile; 

5 - (p - methylbenzoyl) - 1 - (n - propyI> 
pyrrole - 2 - acetonitrile; 
75 5 - (p - methoxybenzoyl) - 1 -ethylpyrrole- 
2 - acetonitrile; and 
5 - (2',4' - dichlorobenzoyl) - 1 - (« - butyl)- 
pyrrole - 2 - acetonitrile. 

Example XLVI 
80 The nitrile-to-acid transformation procedure 
of Example XLIV is repeated, except that an 
equivalent amount of each acetonitrile ob- 



tained in Example XLV is used as the start- 
ing acetonitrile to yield the following respec- 
tive products: 85 

5 - benzoyl - 1 - ethylpyrrole - 2 - acetic 
acid; 

5 - (p - methylbenzoyl) -!-(»- propyl)- 

pyrrole - 2 - acetic acid; 
5 - (p - methoxybenzoyl) - 1 - ethylpyrrole- 90 

2 - acetic acid; and 
5 - (2',4' - dichlorobenzoyl) - 1 - (n - butyl> 

pyrrole - 2 - acetic acid. 



Example XLVII 
The alkylation and transformation pro- 95 
cedures of Examples XXXIV and XXXV, re- 
spectively, are repeated, except that an equi- 
valent amount of each alkylpyrrole-acetonitrile 
obtained in Examples XLIII and XLV is used 
in place of the starting acetonitrile used in 100 
Example XXXIV, and an equivalent amount 
of an appropriate alkyl halide is used as the 
alkylating agent, to yield the following re- 
spective products: 
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5 - (p - chlorobenzoyl) - 1 - ethylpyrrole- 

2 - a - methyl) - acetic acid; 
5 - benzoyl - 1 - ethylpyrrole - 2 - (<*- 
methyl) - acetic acid; 
5 5 - (p - methylbenzoyl) - 1 -(» - propyl)- 
pyrrole - 2 - (a - ethyl) - acetic acid; 
and 

5 - (2',4' - dichlorobenzoyl) - 1 - (n - butyl- 
pyrrole) - 2 - (a - methyl - acetic acid. 

10 Example XLVTII 

1 - Benzyl - 5 - (p - chlorobenzoyl) - pyrrole- 
2 - acetonitrile : 
A solution of 8.43 ml. (0.0663 mole) of p- 
chlorobenzoyl chloride and 8.8 g. (0.0663 mole) 

15 of aluminum chloride in 100 ml. of 1,2-di- 
chloroethane is added to a solution of 13.0 g. 
(0.0663 mole) of 1 - benzylpyrrole - 2 - 
acetonitrile in 50 ml. of 1,2-dichloroethane 
at 5°C. over a 5 minute period. The mixture 

20 is stirred for 15 minutes and then heated 
quickly to reflux for 3 minutes. The reaction 
mixture is poured into ice-hydrochloric acid 
and then filtered. The aqueous layer is sepa- 
rated and washed with chloroforrm. The com- 

25 bined organic solutions are washed succes- 
sively with N,N-dimethylaminopropylamine 
solution, dilute hydrochloric acid, and brine 
and then dried over anhydrous magnesium 



sulfate. The solvent is evaporated and the oily 
residue dissolved in benzene-methylcyclo- 30 
hexane and seeded with crystals of 1 - benzyl- 
5 - (p - chlorobenzoyl) - pyrrole - 2 - aceto- 
nitrile. After crystallization of the latter sub- 
stance is complete, the mother liquor is filtered 
and evaporated and the residue crystallized 35 
from methanol. The crystals thus obtained 
are recrystallized from methanol to give 1- 
benzyl - 5 - (p - chlorobenzoyl) - pyrrole - 2- 
acetonitrile as a yellow solid, m.p. 104 — 
106°C. 40 

Example XLIX 

1 - Benzyl - 5 - (p - chlorobenzoyl) - pyrrole- 

2 - acetic acid: 
A suspension of 3.0 g. (0.009 mole) of 1- 
benzyl - 5 - (p - chlorobenzoyl) - pyrrole- 45 

2 - acetonitrile in 20 ml. of ethanol and 18 
ml. (0.018 mole) of IN sodium hydroxide 
is reSuxed for 6 hours. The mixture is diluted 
with water and the ethanol evaporated in 
vacuo. The solution is washed with chloro- 50 
form and ether and acidified with 3N hydro- 
chloric acid. The precipitated solid is col- 
lected and dried in vacua to give about 2.8 g. 
(91% yield) of 1 - benzyl - 5 - (p - chloro- 
benzoyl) - pyrrole - 2 - acetic acid as white 55 
crystals, M.P. 162— 163 °C. 



Analysis: Calcd. for QoHx.ClNO-,: C, 67.70; H, 4.56; N, 3.96% 

Found: C, 67.79; H, 4.65; N, 3.97% 



Example L 

60 The procedure of Example XLVIII is fol- 
lowed to prepare 5 - aroyl - 1 - R 2 - pyrrole- 
2 - acetonitrile wherein R a is benzyl. By re- 
peating the procedure with an equivalent 
amount of an appropriate benzoyl chloride in 

65 place of the p-chlcrobenzoyl chloride used 
therein, the following respective products are 
obtained: 

1 - benzyl - 5 - benzoyl - pyrrole - 2 - aceto- 
nitrile; 

70 1 - benzyl - 5 - (p - bromobenzoyl) - pyrrole- 
2 - acetonitrile; 
1 - benzyl - 5 - (p - ethoxybenzoyl) - pyrrole- 

2 - acetonitrile; 
1 - benzyl - 5 - (2',4' - dichlorobenzoyl)- 
75 pyrrole - 2 - acetonitrile; and 

1 - benzyl - 5 - (3',4' - dimethylbenzoyl}- 
pyrrole - 2 - acetonitrile. 



Example LI 
The nitrile-to-acid transformation pro- 
80 cedure of Example XLIX is followed using an 
equivalent amount of each acetonitrile obtained 
in Example L to yield, as respective pro- 



ducts, the corresponding 1 - benzyl - 5- . 
aroyl - pyrrole - 2 - acetic acids. 

Example LII 85 
The aikylation and transformation pro- 
cedures of Examples XXXIV and XXXV^ re- 
spectively, are repeated, except that an equiva- 
lent amount of an appropriate 1 - benzyl - 5- 
aroylpyrrole - 2 - acetonitrile and an equiva- go 
lent amount of an appropriate alkyl halide as 
the alkylating agent are used to yield the 
following respective products: 

1 - benzyl - 5 - (p - chlorobenzoyl) - pyrrole- 

2 - (« - methyl) - acetic acid; 95 

1 - benzyl - 5 - benzoyl - pyrrole - 2 - [a - (n- 
propyl)] - acetic acid; 

1 - benzyl - 5 - (p - bromobenzoyl) - pyrrole- 
2 - (a - ethyl) - acetic acid; 

1 - benzyl - 5 - (p - ethoxybenzoyl) - pyrrole- 100 
■ 2 - (a - methyl) - acetic acid; 

1 - benzyl - 5 - (2',4' - dichlorobenzoyl)- 
pyrrole - 2 - (a - ethyl) - acetic acid; 
and 

1 - benzyl - 5 - (3',4' - dimethylbenzoyl)- 105 
pyrrole - 2 - (<* - methyl) - acetic acid. 
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Example LIII 
5 - (/> - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetonitrile: 
An acylating solution is prepared by the 

5 slow addition of 278 g. (1.58 moles) of p- 
chlorobenzoyl chloride to 210 g. (1.58 moles) 
of aluminum chloride in 750 ml. of ethylene 
chloride. The resulting solution is added to 
a solution of 190 g. (1.58 moles) of N - methyl- 

10 pyrrole - 2 - acetonitrile in 750 ml. of ethyl- 
ene chloride. The temperautre is maintained 
at 20 — 22°C. during the addition; and the 
solution is further stirred at room temperature 
for one hour. The solution is then heated 

15 rapidly to 74 — 76°C. at which point there 
is a vigorous evolution of hydrogen chloride 
gas. This temperature is maintained for about 
5 minutes and the solution is cooled rapidly 
and poured into ice water. The product is 

20 extracted with methylene chloride and washed 
with water. The organic solution is then 
shaken with an excess of an aqueous solution 
of N,N - dimethylaminopropylamine followed 
by dilute hydrochloric acid in order to remove 

25 any excess p-chlorobenzoyl chloride. After a 
final wash with brine, the solution is dried 
over anhydrous magnesium sulfate. Distillation 



55 

Example LV 
Ethyl 5 - (p - chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetate : 
A suspension of 55.4 g. of 5 - (p - chloro- 

60 benzoyl) - 1 - methyl - pyrrole - 2 - acetic 
acid, 44 ml. of absolute ethanol, 1 g. of p- 
toluene-sulfonic acid and 650 ml. of benzene 
is heated under reflux with azeotropic removal 

65 of water for 7 hours. The reaction mixture 
is filtered, washed with sodium bicarbonate 
solution, dried over anhydrous magnesium 
sulfate and the solvent evaporated in vacuo. 
The crystalline residue is recrystallized twice 

70 from cyclohexane to give ethyl 5 - (p - chloro- 
benzovD - 1 - methyl - pyrrole - 2 - acetate 
as a yellow solid, m.p. 74— 76°C. 

Example LVT 
The procedure of Example LV is repeated 
75 except that an equivalent amount of iso- 
propanol and n-butanol are used in place of 
the ethanol used therein to yield, as respective 
products, the corresponding isopropyl and n- 
butyl esters of 5 - (p - chlorobenzoyl) - 1- 
80 methyl - pyrrole - 2 - acetate. 

Preparation of Intermediate Compounds 
A. Methyl 1 - methylpyrrole - 2 - acetate: . 
Four hundred and fifty ml. of ethereal diazo- 
methane [prepared from 43 g. (0.2 mole) of 
85 N - methyl - N - nitroso - p - toluenesulfon- 
amide by the method described in Organic 



of the solvent leaves a residue which crystal- 
lizes. Recrystallization from methyl alcohol 
yields the product, 5 - (p - chlorobenzoyl)- 30 
1 - methylpyrrole - 2 - acetonitrile, m.p. 
120— 124°C. After two additional recrystal- 
lizations from methanol, the m.p. is 127 — 
131°C. 

Example LIV 35 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetic acid: 
A mixture of 129 g. (0.52 mole) of 5 - (/>- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile and 88 g. (1.1 moles) of 50% sodium 40 
hydroxide solution in 800 ml. of ethanol and 
500 ml. of water is stirred and refluxed for 
about 18 hours with slow evolution of am- 
monia. The solution is then cooled to about 
50°C. and acidified by adding 110 ml. of 45 
concentrated hydrochloric acid. The mixture 
is cooled and the precipitated product, 5 - (p- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - acetic 
acid, is filtered and recrystallized from 
methanol, m.p. 193— 195°C with decomposi- 50 
tion. A second yield is obtained upon con- 
centration of the mother liquor for a total 
yield of about 67% of the theoretical yield. 



Synthesis, Vol. IV, John Wiley & Sons, p. 
250—252, (1963) is added dropwise to a 
cooled solution of 18.1 g. (0.13 mole) 1- 
methylpyrrole - 2 - acetic acid in 100 ml. of 90 
anhydrous methanol keeping the temperature 
at approximately 0°C. When the evolution of 
gas ceases, the mixture is washed three times 
with saturated sodium bicarbonate solution, 
once with saturated sodium chloride solution, 95 
and dried over anhydrous magnesium sulfate. 
The solvent is evaporated, yielding about 14.5 
g. of an oily residue of methyl 1 - methyl- 
pyrrole - 2 - acetate which is used without 
further purification in the procedure of Ex- 100 
ample XLVII. 

B. Methyl pyrrole - 2 - acetate is ob- 
tained by repeating the procedure above, ex- 
cept that an equivalent quantity of pyrroles- 
acetic acid is used in place of the 1 - methyl- 105 
pyrrole - 2 - acetic acid used therein. 

Example LVII 
A. Methyl 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole - 2 - acetate: Ten and a half 
grams of p-chlorobenzoyl chloride is added HO 
dropwise to a chilled suspension of 8 g. C0.06 
mole) of aluminum chloride in 60 ml. of 
methylene chloride. The resulting solution is 
added quickly in dropwise manner to a solu- 
tion of 7.6 g. (0.05 mole) methyl 1 - methyl- 115 
pyrrole - 2 - acetate in 30 ml. of methylene 
chloride keeping the temperature below 10°C 



Analysis: Calcd. for CuH^ClNOa: N, 5.05% 

Found: N, 5.06% 
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The reaction mixture is stirred for twenty 
minutes, then poured into 3N hydrochloric 
acid, and the resulting mixture extracted with 
ether. The ether fraction is washed succes- 

5 sively with N,N - dimethyl - 1,3 - propane- 
diamine, with 3N hydrochloric acid and with 
saturated sodium chloride solution, and then 
dried over anhydrous magnesium sulfate. The 
solvent is evaporated in vacuo and the result- 

10 ing solid., methyl 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole - 2 - acetate, is purified by re- 
crystallization from methanol, m.p. 122 — 
125°C. 

B. Methyl 5 - (p - chlorobenzoyl) - pyr- 
15 role - 2 - acetate is obtained by repeating the 
procedure of Example LVII — A, except that 
an equivalent quantity of methyl pyrrole - 2- 
acetate is used in place of the methyl 1- 
methylpyrrole - 2 - acetate used therein. 

20 Example LVIII 

By repeating the procedures of Example 
LVII (A and B), except that an equivalent 
quantity of an appropriate benzoyl chloride is 
used in place of the p-chlorobenzoyl chloride 

25 used therein, the following respective products 
are obtained: 
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methyl 5 - benzoyl - pyrrole - 2 - acetate; 
methyl 5 - benzoyl - 1 - methylpyrrole - 2- 
acetate; 

methyl 5 - (p - bromobenzoyl) - 1 - methyl- 30 
pyrrole - 2 - acetate; 

methyl 5 - (p - methoxybenzoyl) - 1 - methyl- 
pyrrole - 2 - acetate; and 

methyl 5 - (2 , ,4 / - dichlorobenzoyl) - pyrrole- 

2 - acetate. 35 



Example LIX 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - acetamide: 
A mixture of 12.4 g. (0.05 mole) of 5- 
(p - chlorobenzoyl) - 1 - methylpyrrole - 2- 40 
acetonitrile and 8 g. of 50% sodium hydroxide 
solution in 50 ml. of water and 75 ml. of 
methyl alcohol is stirred and refluxed for 45 
minutes. The resulting solid is filtered from 
the hot solution and recrystallized from di- 45 
methyl formamide to give about 8.5 g. (62%) 
of the product 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole - 2 - acetamide, m.p. 250— 
253°C. with decomposition. 



50 Andysis: Calcd. for Q 4 H 1S CIN0 2 : N, 10.13% 

Found: N, 9.97% 



Example LX 
The procedure of Example LIX is followed 
to hydrolyze the cyano function of the sub- 
55 ject compounds to an amide function (i.e., 
"R 2 "). By repeating said procedure with 
an equivalent amount of an appropriate 5- 
aroyl - 1 - Rj - 2 - alkanonitrile as the start- 
ing material, the following respective products 
60 are obtained: 

5 - benzoyl - 1 - methylpyrrole - 2 - acet- 
amide; 

5 - (/> - chlorobenzoyl) - pyrrole - 2 - acet- 
amide; 

65 5 - (3' - chloro - p - toluoyl) - 1 - methyl- 
pyrrole - 2 - acetamide; 
5 - (p - methoxybenzoyl) - pyrrole - 2- 
acetamide; 

5 - (p - chlorobenzoyl) - 1 - ethylpyrrole - 2- 
70 acetamide; and 

90 



1 - benzyl - 5 - (p - chlorobenzoyl) - pyrrole- 
2 - acetamide. 

Example LXI 
5 - (p - Chlorobenzoyl) - 1 - methylpjTrole- 

2 - (N - ethyl) - acetamide: 75 
A suspension of 6.0 g. (0.02 mole) of the 
sodium salt of 5 - fp - chlorobenzoyl) - 1- 
methylpyrrole - 2 - acetic acid in 100 ml. of 
dry benzene is treated with 2.1 ml. (0.025 
mole) of oxalyl chloride in 100 ml. of benzene. 80 
The mixture is stirred for 3 hours, filtered, 
evaporated in vacuo and the residue taken up 
in benzene. The benzene mixture is poured 
into 50 ml. of 70% ethylamine in 200 ml. of 
water. The precipitated solid is filtered and 85 
dried. It is recrystallized from ethanol to give 
about 2.0 g. of 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole - 2 - (N - ethyl) - acetamide 
as white needles, m.p. 187 — 188°C. 



Analysis: Calcd. for C^H^CIN^ : C, 63.05; H, 5.62; N, 9.20% 

Found: C, 63.06; H, 5.61; N, 9.14% 



Example LXII 
5 - (p - Chlorobenzoyl) - 1 - methylpyrrole- 
2 - (N,N - diethyl) - acetamide: 
95 To a solution of 6.1 g. (0.02 mole) of 5- 
(p - chlorobenzoyl) - 1 - methylpyrrole - 2- 



acetic acid in 100 ml. chloroform is added 
3.8 ml. (0.03 mole) thionyl chloride. The 
mixture is stirred and refluxed overnight. The 
solvent is then evaporated and the residue is 100 
added quickly to a solution of 22 ml. diethyl- 
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Analysis: Calcd. for C lB H 2l ClN 2 02 : 
' Found: 



C, 64.96; 
C, 65.02; 



H, 6.36; 
H, 6.38; 



N, 8.41% 
N, 8.20% 



Example LXIII 

10 By following the respective procedures of 
Examples LXI and LXII, except that an 
equivalent amount of an appropriate 5- 
aroyl - pyrrole - 2 - alkanoic aad or salt 
thereof and an equivalent quantity of an appro- 

15 priate primary or secondary alkylamine are 
used as starting materials, the following re- 
spective products are obtained: 

5 - benzoyl - 1 - methylpyrrole - 2 - (N- 
ethvl) - acetamide; 
20 5 - benzoyl - pyrrole - 2 - (N,N - diethyl)- 
acetamide); 

1 - benzyl - 5 - (/> - chlorobenzoyl) - pyrrole- 

2 - (N - isopropyl) - acetamide; 
5 - (p - toluoyl) - 1 - methylpyrrole - 2- 
25 (N,N - dimethyl) - acetamide; 

5 - (p - chlorobenzoyl) - 1 - ethyl - pyrrole- 
2 - [N - (« - butyl)] - acetamide; and 
5 - (p - chlorobenzoyl) - a - methyl - 1- 
methylpyrrole - 2 - (N - ethyl) - acet- 
30 amide. 

Preparation of Intermediate Compounds 
The procedure described by R. Jones and 
J Lindner in the Canadian Journal of Chemis- 
try, 18, 883 (1965), wherein N - alkylpyrrole- 

35 2 - carboxaldehydes are reacted with ethoxy- 
carbonyl - methylene triphenylphosphorane to 
yield ethyl 2 - (1 - alkyl - 2 - pyrrolyl)- 
acrvlates, is followed to prepare, as respective 
products, the 1 -methyl, l-0i-butyl) and 1- 

40 isoamyl derivatives of ethyl 2 - (2 - pyrrolyl)- 
acrylate. 

Ethyl 2-(l-methyl-2-pyrrolyl)-propionate: 
A solution of 62.4 g. (0.35 mole) of ethyl 
2 - (1 - methyl - 2 - pyrrolyl) - acrylate in 

45 350 ml. 95% ethanol is hydrogenated in a 
Parr shaker using 3 g. of platinum oxide as 
the catalyst. The hydrogenation is continued 
overnight under 32 p.s.i. of hydrogen. The 
mixture is filtered and the filtrate concen- 

50 trated in vacuo. The residual yellow oil is 
dissolved in ether and washed successively 
with 3N hydrochloric add, saturated sodium 
bicarbonate solution and saturated sodium 
chloride solution. The ether solunonis dried 

55 over anhydrous magnesium sulfate. The ether 
solvent is then evaporated to yield about 42 g. 
of a clear oil, ethyl 2 - (1 - methyl - Z- 
pyrrolyl) - propionate. 



Example LXIV • 
Ethyl 5 - (P - chlorobenzoyl) - 1 - methyl- w 
pyrrole - 2 - propionate: 
To a suspension of 26.6 g. (0.2 mole of 
aluminum chloride in 100 ml. methylene 
chloride is added 34.8 g. (0.2 mole) of J- 
chlorobenzoyl chloride. The resultmg suspen- 65 
sion is added dropwise to a solution of 36.8 g. 
(0.2 mole) of ethyl 2 - (1 - methyl - 2- 
pyrrolyl) - propionate in 100 ml. methylene 
Sonde while doling externally with an ice 
bath. After the addition is complete, the re- 70 
action is stirred for 10 minutes and poured 
into ice acidified with dilute hydwddoncaad. 
The two fractions are separated. The organ c 
fraction is washed successively with N,N-di- 
methyl - U - propanediamine, 3N hydro- « 
chloric acid, saturated sodium bicarbonate 
solution and saturated sodium chloride solu- 
tion. The organic fraction is then dned I over 
anhydrous magnesium sulfate and the so vent 
grated in vacuo. A solid is crystallized W 
in me resulting ofly rescue which is isolated 
and purified by recrystallization from 
methanol, m.p. 71.5— 73 °C. 

Example LXV 85 
5 . (p - Chlorobenzoyl) - 1 : methylpyrrole- 
2 - propionic acid: 
A suspension of 8.0 g. (0.025 mole) of ethyl 
5 . (p - chlorobenzoyl) - 1 - methylpyrrole- 
2 - propionate in 15 ml. ethanol and 30 ml. 
IN sodium hydroxide is refluxed for one hour. 
The ethanol is then evaporated and the re- 
maining solution is poured into dilute hydro- 
chloric add. The resulting white prec.pitate 
is filtered off and purified by recrystallization 
from isopropyl alcohol, to give 5 - (P - chloro- 95 
benzoyl) - 1 - methylpyrrole - 2 - propionic 
acid, m.p. 188— 191°C. 

Example LXVI 
The successive procedures of Examples 
LXIV and LXV are repeated, except that an 100 
equivalent amount of the 1 - (« - butyl) and 
1-isoamyl derivative of ethyl 2 - (2 - pyrrolyl> 
acrylate is used initially, to yield, as respec- 
tive products: 

ethyl 2 - (1 - n - butyl - 2 - pyrrolyl)- 105 
propionate; 

ethyl 2 - (1 - isoamyl - 2 - pyrrolyl) - propion- 
ate; 
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ethyl 5 - (p - chlorobenzoyl) - 1 - n - butyl- 
pyrrole - 2 - propionate; 

ethyl 5 - (p - chlorobenzoyl) - 1 - isoamyl- 
pyrrole - 2 - propionate; 
5 5 - (p - chlorobenzoyl) - 1 - n - butylpyrrole- 
2 - propionic acid; and 

5 - (p - chlorobenzoyl) - 1 - isoamylpyrrole- 
2 - propionic acid. 

Example LXVTI 

10 A. The acylation procedure of Example 
LXIV is repeated, except that an equivalent 
amount of an appropriate ethyl 2 - (1 - alkyl- 
2 - pyrrolyl) - propionate and an equivalent 
amount of an appropriate benzoyl chloride 

15 acylating agent are employed, to yield as re- 
spective products: 

ethyl 5 - (p - methylbenzoyl) - 1 - methyl- 
pyrrole - 2 - propionate; 
ethyl 5 - (p - ethoxybenzoyl) - 1 - n - butyl- 
20 pyrrole - 2 - propionate; 

ethyl 5 - (2',4' - dichlorobenzoyl) - 1- 

methylpyrrole - 2 - propionate; 
ethyl 5 - (p - cyanobenzoyl) - 1 - isoamyl- 
pyrrole - 2 - propionate; 
25 ethyl 5 - (p - methyithiobenzoyl) - 1 - methyl- 
pyrrole - 2 - propionate; 
ethyl 5 - (p - nitrobenzoyl) - 1 - methylpyrrole- 

2 - propionate; and 
ethyl 5 - (3',4'5' - trimethoxybenzoyl) - 1- 
30 methylpyrrole - 2 - propionate. 

B. The ester-to-acid transformation pro- 
cedure of Example LXV is repeated using an 
equivalent amount of each propionate ester 
obtained from Example LXVII — A in place 

35 of the ester used therein to yield, as respec- 
tive products, the corresponding 5 - aroyl- 
1 - alkylpyrrole - 2 - propionic acids. 

C. By using an equivalent amount of 
ethyl 5 - (p - nitrobenzoyl) - 1 - methyl- 

40 pyrrole - 2 - propionate in place of 5 - (p- 
nitrobenzoyl) - 1 - methylpyrrole - 2 - aceto- 
nitrile in die hydrogenation procedure of Ex- 
ample XXIV, the product, ethyl 5 - (p- 



aminobenzoyl) - 1 - methylpyrrole - 2 - pro- 
pionate is obtained. 45 

D. By repeating the hydrolysis procedure 
of Example LXV with an equivalent amount 
of the ester obtained from Example 
LXVII — C in place of the ester used therein, 
the product, 5 - (p - aminobenzoyl) - 1- 50 
methylpyrrole - 2 - propionic acid is obtained. 

Preparation of Intermediate Compounds. 

1. The procedure described by Ceresole 
in Ber., 17, 815 (1884), wherein 1 - aryl - 1,3- 
butanediones are reacted with nitrous acid to 55 
yield the corresponding 1 - aryl - 1,2,3- 
butanetrione - 2 - oximes, is followed to pre- 
pare, as respective products: 

1 - phenyl - 1,2,3 - butanetrione - 2 - oxime, 
m.p. 130— 131°C; 60 

1 - p - chlorophenyl - 1,2,3 - butanetrione- 
2 - oxime; 

1 - p - methylphenyl - 1,2,3 - butanetrione- 

2 - oxime; and 
1 - p - methoxyphenyl - 1,2,3 - butanetrione- 65 

2 - oxime. 

2A. Ethyl 5 - benzoyl - 3 - ethoxycarbonyl- 
4 - methylpyrrole - 2 - acetate: A solution 
of 71 g. (0.37 mole) of 1 - phenyl - 1,2,3- 
butanetrione - 2 - oxime in 350 ml. glacial 70 
acetic acid and 50 ml. of water is added to 
75.5 g. diethyl acetonedicarboxylate in 350 
ml. of glacial acetic acid at 70° C. Concur- 
rently, a mixture of 73 g. (1.12 mole) of 
zinc dust and 91.5 g. (1.12 mole) of anhydrous 75 
sodium acetate is added in portions at such 
a rate that the temperature is maintained near 
100°C. After the additions are complete 
(about 45 minutes), the mixture is refiuxed for 
one hour and poured into iced water. The 80 
resulting crude semisolid is collected by filtra- 
tion and recrystallized twice from methanol 
to give ethyl 5 - benzoyl - 3 - ethoxycarbonyl- 
4 - methylpyrrole - 2 - acetate, m.p. 152 — 
154°C. 85 



Analysis: Calcd. for QoH^NCV. C, 66.46; H, 6.16; N, 4.08% 

Found: C, 66.50; H, 620; N, 4.17% 



2B. By repeating the procedure above with 
an equivalent amount of the 1 - p - chloro- 

90 phenyl, 1 - p - methylphenyl and 1 - p- 
methoxyphenyl derivative of 1,2,3 - butane- 
trione - 2 - oxime, there are obtained as re- 
spective products, the corresponding ethyl 5- 
aroyl - 3 - ethoxycarbonyl - 4 - methylpyrrole- 

95 2 - acetates. 

3 A. 5 - Benzoyl - 3 - carboxy - 4 - methyl- 
pyrrole - 2 - acetic acid: A mixture of 3.4 g. 
of ethyl 5 - benzoyl - 3 - ethoxy - carbonyl- 
4 - methylpyrrole - 2 - acetate, 10 g. of 50% 

100 sodium hydroxide solution and 10 ml. of water 



is refiuxed for 2 hours. The reaction mixture 
is then diluted with water and acidified with 
dilute hydrochloric acid. The precipitated solid 
is collected by filtration, air-dried, and recry- 
stallized from acetone-water to yield the pro- 105 
duct, 5 - benzoyl - 3 - carboxy - 4 - methyl- 
pyrrole - 2 - acetic acid, as white crystals, 
m.p. 250— 253°C. 

3B. The hydrolysis procedure above is re- 
peated, except that an equivalent amount of 110 
each ester obtained in Example LXXII — B is 
used, to yield, as respective products, the cor- 
responding 5 - p - chlorobenzoyl, 5 - p- 
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methylbenzoyl and 5 - p - methoxybenzoyl 
derivatives of 3 - carboxy - 4 - methylpyrrole- 
2 - acetic acid. , . 

4A. Ethyl 5 - benzoyl - 3 - carboxy - 4- 

5 methylpyrrole - 2 - acetate: A solution of 
80 g (0.028 mole) of 5 - benzoyl - 3- 
carboxy - 4- methylpyrrole - 2 - acetic .acid 
in 80 ml. of 0.5% ethanohc hydrogen chloride 
is refluxed for 90 minutes. The solution is 

10 charcoaled, filtered, and the filtrate evapor- 
ated in vacuo to yield a crystalline residue 
which is recrystallized from acetone to give 
ethyl 5 - benzoyl - 3 - carboxy - 4 - methyl- 
ovrrole - 2 - acetate, m.p. 183—183 

15 4B The partial reesterification procedure 
of A' above is repeated using an equivalent 
amount of the respective acids obtained in 
3B to vield the corresponding ethyl 5 - aroyl- 
3 - carboxyl - 4 - methylpyrrol e- 2 - acetates, 

20 respectively. v\7ttt 
Example LXVIII 
A. 5 - Benzoyl - 4 - ?edivh>yrrole - 2- 
acetic acid: A solution of 4.13 g. (0.0131 
mole) of ethyl 5 - benzoyl - 3 - carboxy - 4- 

25 me hylpyrrole - 2 - acetate in 80 ml. of quino- 
li„e to the presence of * "« "g«g f ° 
copper chromite is heated at 180-183 C. for 
5 hours. The mixture is poured into dilute 
hydrochloric acid and extracted three . umcs 

30 with ether. The ether extracts are combined 
ST washed successively with ddute ^ hydro- 
chloric acid, sodium bicarbonate solution and 
brine and then dried over anhydrous mag- 
nesium sulfate. The solvent is fvaporated m 
35 vacuo to give about 4 g. of ethyl 5 - benzoyl- 
r^nethylpyrrole - 2 - acetate as a semi- 
solid compo P und which is used in the follow- 
ing hydrolysis procedure without further puri- 

40 ^ThTentire semisolid compound is dissolved 
in 20 ml. of ethanol and 20 ml. of IN sodium 
hydroxide solution is added. The mixam t is 
heated under reflux for 30 minutes The so - 
vent is then evaporated m vacuo an d the ksi- 

45 due dissolved in water and washed with ether 
The aqueous solution is acidified with dilute 
hydrochloric acid and the resulting crystal- 
5nf "lid (1.6 g., 50% yield) is collected by 
filtration and air-dried. The product, 5- 

50 benzoyl - 4 - methylpyrrole - 2 - acetic acid, 
is recrystallized three tunes fro m acetone- 
water with charcoaling, m.p. 167— 168 

B The procedure of Example LXViXl -A 
is repeated using an equivalent amount of the 

55 resp^Sve esters^btained in 4B above to vie d 
the corresponding 5 - p - chlorobenzoyl, 5- 
p - methylbenzoyl and 5 - P - methoxybenzoyl 
derivatives, respectively, of 4 - methylpyrrole- 

2 - c ace ^^ alkyl esters of t he acids obtained 
W in A and B of this Example, such as for 
example, the ethyl, isopropyl and «-butyl 
esters; are prepared by conventional estenfi- 
cation techniques using an appropriate lower 
65 alkanol. 



D. Primary, secondary and tertiary amides 
of the acids obtained in A and B of this 
Example are prepared by conventional pro- 
cedures, for example, by w^""*££S 70 
chloride and then contacting the thus-obtained 70 
acid chloride with ammonia, a primary lower 
alkylamine or a secondary lower alkylamine, 
compounds such as the following may be ob- 
tained: 



5 - benzoyl - 4 - methylpyrrole - 2 - (N,N- 7- 

diethyl) - acetamide; 
5 - (p - chlorobenzoyl) - 4 - methylpyrrole- 

2 - acetamide; 
5 . (p - methylbenzoyl) - 4 - methylpyrrole- 

2 - (N - methyl) - acetamide; and 80 
5 - (p - methoxybenzoyl) - 4 - methylpyrrole- 

2 - (N - ethyl) - acetamide. 

Preparation of Intermediate Compounds. 

5A. Ethyl 5 - (P - chlorobenzoyl) - 2,4- 
dimethylpyrrole - 3 - acetate: To a solution 8 5 
of 29 g (0.17 mole) of p - chlorobenzoyl 
chloride and 28.0 g. (0.15 mole) of ethyl 2,4- 
dimcthvbvrrole - 3 - acetate in 100 ml. car- 
bon diffide, is added 41.23 g. (0.31 mole) 
of anhydrous aluminum chloride. The reaction 90 
mixture is cooled externally with an ice bath. 
The mixture is stirred for 15 minutes after ... 
which the solvent is decanted and the re- 
maining solid treated with ice acidified with 
3N hydrochloric acid. The ac.dic mixture is 95 
extracted three times with ether. The com- 
bined ether extracts are washed successively 
with N,N - dimethyl - 1,3 - propanediamme, 
3N hydrochloric acid, and a saturated solu- 
tion of sodium chloride. The solution is dried 100 
over anhydrous magnesium sulfate and the sol- 
vent evaporated in vacuo. The remaining solid 
is recrystallized from methanol to yield, ethyl 
5 - (p - chlorobenzoyl) - 2,4 - dimethylpyrn>l<=- 
3 - acetate, m.p. 126-129°C. 105 

5B By repeating the procedure ot 5A 
above, except that an equivalent amount of 
an appropriate benzoyl chloride is used as 
the acylating agent, there are obtained as re- 
spective products: HO 

ethyl 5 - benzoyl - 2,4 - dimethylpyrrole - 3- 
acetate; 

ethyl 5 - (P - methoxybenzoyl) - 2,4 - di- 
methylpyrrole - 3 - acetate; 

ethyl 5 - (2',4' - dichlorobenzoyl) - 2,4 - di- 115 
methylpyrrole - 3 - acetate; 

ethyl 5 - (3' - chloro - 4' - methylbenzoyl> 
2,4 - dimethylpyrrole - 3 - acetate. 

6A. Ethyl 5 - (P - chlorobenzoyl) - 4- 
methvl - 2 - trichloromethylpyrrole - 3- 120 
acetate: To a suspension of 9.6 g. (0.03 mole) 
of ethyl 5 - (P - chlorobenzoyl) - 2,4 - di- 
methylpyrrole - 3 - acetate in 75 ml. ether is 
added dropwise 7.8 ml. sulfurylchlonde, cool- 
ing externally with an ice bath. The result- 125 
ing suspension is stirred at room temperature 
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for 15 hours. The resulting white solid, ethyl 
5 - {p - chlorobenzoyl) - 4 - methyl - 2 - tri- 
chloromethylpyrrole - 3 - acetate, is filtered 
and purified by recrystallization twice from 
5 methylcyclohexane, m.p. 133 — 137°C. 

6B. Perchlorination of the 2-methyl group 
in the esters obtained from 5B above is per- 
formed by repeating the procedure of 6A 
above. 

10 7A. 5 - (/> - Chlorobenzoyl) - 4 - methyl- 
2 - carboxypyrrole - 3 - acetic acid: A solu- 
tion of 1.0 g. (0.0026 mole) of ethyl 5 - (/>- 
chlorobenzoyl) - 4 - methyl - 2 - trichioro- 
methylpyrrole - 3 - acetate in 10 ml. dioxane 

15 and 3 ml water is refluxed for three hours. 
The resulting solution is cooled and extracted 
with chloroform. The organic fraction is ex- 
tracted with a saturated solution ox sodium 
bicarbonate. The aqueous phase is made acidic 

20 with dilute hydrochloric acid and the resulting 
precipitate of 5 - (p - chlorobenzoyl) - 4- 
methyl - 2 - carboxypyrrole - 3 - acetic acid 
is filtered and dried, m.p. 240°C. 

7B. The procedure of 7A above is re- 

25 peated using an equivalent amount of the 2- 
trichloromethyl esters obtained from 6B above 
to yield, as respective products, the corre- 
sponding 5 - aroyl - 4 - methyl - 2 - carboxy- 
pyrrole - 3 - acetic acids. 

30 Example LXIX 

A. 5 - (p - Chlorobenzoyl) - 4 - methyl- 
pyrrole - 3 - acetic acid: 
A solution of 1.4 g. (0.004 mole) of 5- 
(p - chlorobenzoyl) - 4 - methyl - 2 - carb- 

35 oxypyrrole - 3 - acetic acid in 25 ml. quino- 
line is heated overnight at 160°C. under nitro- 
gen. The reaction mixture is poured into ice 
acidified with hydrochloric acid. The mixture 
is extracted with chloroform and the organic 

40 phase is extracted with a saturated solution 
of sodium bicarbonate. The basic solution is 
made acidic with dilute hydrochloric acid and 
the resulting solid, 5 - (/> - chlorobenzoyl) - 4- 
methylpyrrole - 3 - acetic acid, is filtered and 

45 purified by recrystallization from isopropyl 
alcohol, m.p. 145— 147°C. 

B. The decarboxylation procedure of Ex- 
ample LXIX — A is repeated, except that an 
equivalent amount of the 2 - carboxypyrrole- 

50 3 - acetic acids obtained in 7B above are used 
as the starting acids, to yield the correspond- 
ing 5 - aroyl - 4 - methylpyrrole - 3 - acetic 
acids, respectively. 

C. Lower alkyl esters of the acids obtained 
55 in A and B of this Example, such as, for 

example, the ethyl, isopropyl and rc-butyl 
esters, are prepared by conventional esteri- 
fication procedures using an appropriate lower 
alkanoL 

60 E>. Primary, secondary and tertiary amides 
of the acids obtained in A and B of this 
Example are prepared by conventional pro- 
cedures to yield the following respective 
amides : 



5 - (p - chlorobenzoyl) - 4 - methylpyrrole- 65 
3 - acetamide; 

5 - benzoyl - 4 - methylpyrrole - 3 - (N- 
ethyl) - acetamide; 

5 - (p - methoxybenzoyl) - 4 - methylpyrrole- 

3 - [N - (rc - propyl)] - acetamide; 70 

5 - (2',4' - dichlorobenzoyl) - N,N - di- 
ethyl - 4 - methylpyrrole - 3 - (N,N- 
diethyl) - acetamide. 

Preparation of Intermediate Compounds. 

8A. 2 - Dimethylaminomethyl - 1 - benzyl- 75 
pyrrole: A solution of 8.2 g. (0.1 mole) di- 
methylamine hydrochloride in 8 ml. formalin 
is added dropwise to 17.12 g. (0.1 mole) of 
1 - benzylpyrrole. The mixture is stirred at 
room temperature until homogeneity occurs 80 
(about 4 hours). The solution is poured into 
10% sodium hydroxide solution and then ex- 
tracted into ether three times. The combined 
organic fractions are washed with a saturated 
solution of sodium chloride, dried over mag- 85 
nesium sulfate and the solvent evaporated in 
vacuo. The product, 2 - dimethylamino- 
methyl - 1 - benzylpyrrole, is distilled at re- 
duced pressure, b.p. 73°C, 0.025 mm. Hg. 

8B. 2 - Dimetiiylaminomethyl - 1 - benzyl- 90 
pyrrole mediiodide: A solution of 100 g. 
(0.47 mole) of 2 - dimethylaminomethyl - 1- 
benzylpyrrole in 200 ml. t>f absolute ethanol 
is cooled to 5°C. To this is added dropwise 
29.4 ml. (0.47 mole) of methyl iodide. A 95 
white solid precipitates. The suspension is 
stirred until the precipitate is so thick that 
additional stirring becomes impossible. The 
solid, 2 - dimethylaminomethyl - 1 - benzyl- 
pyrrole methiodide, is filtered off and dried 100 
in vacuum. 

8C. 1 - Benzylpyrrole - 2 - acetonitrile: 
A suspension of 88.9 g. (0.25 mole) of 2 - di- 
methylaminomethyl - 1 - benzylpyrrole meth- 
iodide is added to a suspension of 12.8 g. 105 
(0.26 mole) of sodium cyanide in 40 ml. di- 
methylsulfoxide. The mixture is heated under 
reflux for 3 hours and stirring at room tem- 
perature is continued overnight. The reaction 
mixture is poured into water and extracted 110 
three times with ether. The combined ether 
extracts are washed with brine and dried over 
anhydrous magnesium sulfate. The ether sol- 
vent is evaporated in vacuo to give about 
41 g. of an oily residue which crystallizes 115 
upon standing. Recrystallization from methyl- 
cyclohexane yields the product, 1 - benzyl- 
pyrrole - 2 - acetonitrile, m.p. 62 — 63 °C. 

9A. 3 - Chloro - 4 - methylbenzoyl 
chloride is prepared by refluxing together 30 g. 120 
(0.175 mole) of 3 - chloro - 4 - methyl 
benzoic acid and 85 ml. thionyl chloride for 
about 2.5 hours, after which the excess thionyl 
chloride is distilled off under vacuum. The 
aroyl chloride product, 3 - chloro - 4 - methyl- 125 
benzoyl chloride, distills over at b.p. 70— 
74°C, 10.25 mm. Hg. 
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9B The procedure of 9A above repre- 
sents a method for. transforming benzoic jaod 
derivatives to the corresponding a«d chtonde 
form By following such procedure, except 
thaTan equivalentlnount of an appropriately 
SXerbenzoic acid is initially employed, 
the following aroyl chlorides are obtained. 

3,4 . dimethoxybenzoyl chloride; 
3 - bromo - 4 - chlorobenzoyl chloride; 
23,5 - tribromobenzoyl chloride; 
3,4'- dimethylbenzoyl chloride; 
p- ethylbenzoyl chloride; 
p - ethoxybenzoyl chloride; and 
p - methylthiobenzoyl chlonde. 

Example LXX 
Primary, secondary and tmiary amidcsof 
the acids obtained in Examples LXV, LXV1, 
LXVII-B and LXVII — D are prepared by 
convention! -cdons wi* ammoma^or an 
appropriate alkylamine or ojsLwy"™" 
yield the following respective amides. 

5 . (p - chlorobenzoyl) - 1 - methylpvrrole- 

5 - (p". duorotoSo'yi) - 1 - isoamylpyrrole- 

2 - (N - ethyl) - propionamide; 
< . (V 4' J' - trimethoxybenzoyl) - 1 - methyl- 
( pynule - 2 - (N,N - diethyl) - propion- 

5 - (^ntaobenzoyl) - 1 - metbylpyrrole - 2- 

5 . g"SSS&S - 1 - metbylpyrrole- 
2 - [N - (n - propyl)] - propionamide. 

Example LXXI 
A 1 - Benzyl - 5 - (P - .cWorobenzoyl> 
pyrrole - 2 - acetonitnle: 
A solutfoTof 8.43 ml. (0067 mok) of £ 
chlorobenzoyl chloride and 8.8 g. (0.67 
moto of aluminum chlonde in 100 ml. at 
™ ScSoroethane is added to a sohmon of 
13 0 g. (0.067 mole) of 1 - benJ 5 r . lp ^ r ™^J fl „" 
acemnitrile in 50 ml. of ^*gS5E 
at 5°C. over a 5 minute period. The reacnon 
miure is stirred for 15 
*r»^ miirklv to reflux for 3 minutes, ine 
S^TpIured too ice-hydrochloric acid 
Tnd^n filled. The aqueous layeris sepa- 
rattdand washed with chloroform. The com- 
Sned organic fractions are washed successively 
wkhN,N - dimemylammopropylamine solu- 
tion dUute hydrochloric acid and bnne and 
S dried over anhydrous magnesium sulfate 
The solvent is evaporated to yield an oily 
Sdue fmm which *e desired compound^ 

Sal tTedu^ll^ration of the 



eluate affords 1 - benzyl - 5 - (P - cMoro- 
benzoyl) - pyrrole - 2 - acetonitnle as a yellow 
solid which is recrystallized from methanol, 
m.p. 106— 108°C. 



B 1 - Benzyl - 4 - (/> - cbJorobenzoyl)- 
pyrrole - 2 - acetonitnle : 
Continued elution of the column in Example 
LXXI— A with ethyl acetate, Mowed by 
e5?orat£n of the eluate yields a yellow oil 
which crystallizes from benzene-methylcyclo- 
hexane To yield 1 - benzyl - 4 - (/> - chloro- 
benzoyl) - pyrrole - 2 - acetonitnle as a white 
solid, m.p. 102— 104°C. 

WHAT WE CLAIM IS:— . 
1. 5 - Aroyl - pyrrole denvatives of the 
general formulae: 



65 



70 



75 



40 



45 



50 



55 



60 



At — c 



(i-«) 



Ar- 



0 

\ 



flower Qlkyl) 
(1-*) 



0 Me 

H 



or 



80 



Ar 4 



0 
II 

— c 



Me 



-CH, 



(1-<1) 



and the therapeutically acceptable basic salts 
of the acids thereof, wherein: 
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At represents a phenyl, monosubstituted 
phenyl or polysubstituted phenyl group 
each substituent of said substituted 
phenyl group being a halogen atom, a 
5 lower alkyl, lower alkoxy, nitro, amino, 

methylthio or cyano group; 
Ar L represents a phenyl, monosubstituted 
phenyl or polysubstituted phenyl group 
each substituent of said substituted phenyl 
10 group being a halogen atom, a lower alkyl 
or lower alkoxy group; 
R represents a hydrogen atom or a lower 

alkyl group; 
R t represents a hydrogen atom, a lower 
15 alkyl or benzyl group; 

R, represents a CN, COOH, COO-(lower 
alkyl), CONH 2 , CONH-(lower alkyl) or 
CON-(lower alkyl) 2 group; and 
R 3 represents a COOH, COO-(lower alkyl), 
20 CONH 25 CONH-(lower alkyl) a CON- 
(lower alkyl) 2 group; 

provided that: 

(i) when Ar is a nitrophenyl or aminophenyl 
group then R is a hydrogen atom, Ri 

25 is a lower alkyl group and R 2 is a 

CN, COOH or COO-(lower alkyl) 
group; 

(ii) when Ar is a cyanophenyl or methylthio- 
phenyl group then R x is a lower alkyl 

30 group and R 2 is a COOH or COO- 

(lower alkyl) group; and 

(iii) when R x is a hydrogen atom, then R is 
also a hydrogen atom. 

2. 5 - Aroyl - pyrrole derivatives having 
the formula: 



4. 5 - Aroyl - pyrrole derivatives having 
the formula: 



35 



0 R 

Ar—C-K^ JL-CH- 



- R 2 



0 Mc 

H 



and the therapeutically acceptable basic salts 

of the acids thereof, wherein Ar x and R 3 are 50 

as denned in claim 1. 

5. 5 - Aroyl - pyrrole derivatives having the 
formula: 



and the therapeutically acceptable basic salts 
of the acids thereof, wherein Ar, R, R l5 and 
R 2 and as denned in claim 1. 
40 3. 5 - Aroyl - pyrrole derivatives having 
the formula: 



0 

w 

Ar — C 



€ CH- 



\ 

{lower alkyl) 



■ 2 R 3 



Me 



11 i l[ 

1 



and the therapeutically acceptable basic salts 
of the acids hereof, wherein Ar and R 0 are 
45 as denned in claim 1. 



and the therapeutically acceptable basic salts 55 
of the acids thereof, wherein Ar x and R 3 
are as defined in claim 1. 

6. 5 - O - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

7. 5 - (w - Chlorobenzoyl) - 1 - meUyl- ou 
pyrrole - 2 acetic acid. 

8. 5 - (o - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

9. 5 - (2S4 1 - dichlorobenzoyl) - 1- 
methylpyrrole - 2 - acetic acid. 65 

10. 5 - (p - Bromobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

11. 5 - (p - Fluorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

12. 5 - (p - Methoxybenzoyl) - 1 - methyl- /u 
pyrrole - 2 - acetic acid. 

13. 5 - (p - Methylbenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

14. 5 - (p - Nitrobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

15. 5 - (p - Aminobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

16. 5 - (p - Cyanobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetic acid. 

17. 5 - Benzoyl - 1 - methylpyrrole - 2- w 
acetic acid. - 

18. 5 - (p - Chlorobenzoyl) - a - methyl- 
1 - methylpyrrole - 2 - acetic acid. 

19. 5 - (p - Chlorobenzoyl) - a - ethyl- 

1 - methylpyrrole - 2 - acetic acid. 85 

20. 5 - (p - Chlorobenzoyl) - 1 - ethyl- 
pjTrole - 3 - acetic acid. 

21. 1 - Benzyl - 5 - (p - chlorobenzoyl)- 
pyrrole - 2 - acetic acid. 

22. Ethyl 5 - (p - chlorobenzoyl) - 1- 90 
methylpyrrole - 2 - acetate. 

23. Methyl 5 - (p - chlorobenzoyl) - 1- 
methylpyrrole - 2 - acetate. 

24. 5 - (p - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - acetamide. 95 

25. 5 - (p - Chlorobenzoyl) - pyrrole - 2- 
acetic acid. 

26. " 5 - (p - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - (N - ethyl) - acetamide. 
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27 5 - (p - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - (N,N - diethyl) - acetamide. 

28. 5 - O - Chlorobenzoyl) - 1 - methyl- 
pyrrole - 2 - propionic acid. 
5 29. 5 - (P - Chlorobenzoyl - 4 - methyl- 
pyrrole - 3 - acetic acid. 

30. 5 - Benzoyl - 4 - methylpyrrole - 2- 
acetic acid. 

31. 5 - (/> - Chlorobenzoyl) - 1 - methyl- 
10 pyrrole - 2 - acetonitrile. 

32. A process for preparing 5 - aroyi- 
pyrrole derivatives having the general for- 
mulae : 



Ar—C 



J-CU.-. 



which a compound of the formula 



25 



(III) 

in the presence of a Lewis acid and a solvent, 
wherein R' is a cyano or lower alkoxycarbonyl 
group, whereafter, if desired, the product is 
converted to the corresponding free carboxyhc 
acid by hydrolysis; or when it is desired to 
prepare compounds of the formula (la) where- 
in R is a lower alkyl group and Ra is a 
_CN, — COO-(lower alkyl) or — COOH 
group, C-alkylating a compound of the for- 
mula 



30 



35 



(1-*) 



15 



Ar—C -\. N X~C%CH — * 3 
I 

{lower alkyl) 

(i-b) 



Me 

H 

(l-<) 



or 



Me 



20 



(1-d) 

and the therapeutically acceptable basic salts 
of the acids thereof, wherein Ar, Ar^ R, R» 
R 2 , and R 3 are as defined in claim 1, which 
process comprises 

(a) reacting a compound of the formula 



(V) 

wherein R f is as above defined, R" is a lower 
alkyl or benzyl group and Ar' is a phenyl 
croup or a phenyl group substituted by a 
halogen atom, a lower alkyl, lower alkoxy or 
cyano group, with a lower alkyl hahde in die 
presence of a strong base, whereafter, if de- 
sired, the product is hydrolysed to the corre- 
sponding free carboxylic acid; or when it is 
desired to obtain compounds wherein Ri is 
a lower alkyl group, Ar is the same as A r , 
R is a lower alkyl group and R, is a — CN 
or _COOH group, N-alkylating a compound 
of the formula 



Ar 1 



CH 2 - 



-CN 



(VII) 
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Ar— C— Halide 



(II) 



followed by C-alkylation of the product, in 
each case utilizing a lower alkyl halide in the 
presence of a strong base as the alkylating 
agent, and, if desired, hydrolysing the pro- 
duct to the corresponding acid; and in i the 
case when Ar is a nitrophenyl group, and R 2 
is the same as R', if desired, catalytically 
hydrogenating the nitro function to yield the 
corresponding compound wherein Ar is an 
aminophenyl group, and if desired hydro- 
lysing the product to the corresponding free 
acid form; and in the case when R,> is a 
_COOH group, if desired, estenfying the 
said compound with a lower alkaool to yield 
a compound wherein R 2 is a — COO-(lower 
alkyl) group, and in the case when R 2 is a 
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— CN group, if desired, partially hydrolysing 
the said compound to the corresponding amide 
wherein R 2 is a — CONH 2 group; and in the 
case when R 2 is a — COOH group, if de- 

5 sired, converting the said compound to the 
corresponding acid chloride form followed by 
reacting the product with a lower alkyl-amine 
or a di(lower alkyl)-amine to yield the corre- 
sponding amide wherein R 2 is a — CONH 

10 (lower alkyl) or — CON (lower alkyl) 2 group; 
or 

(b) reacting a compound of the formula 

O 

II 

ArC— Halide 

wherein Ar is as defined above and other than 
15 aminophenyl, with a compound of the formula 



by heating in a basic organic solvent to pre- 
pare compounds of the respective formulae 

Me 



and 




40 



(XXIII) 
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%-CH 2 -CH 2 -C0Q -(lower alkyl) 

I 

(lower alkyl) 



(IX) 



in the presence of a Lewis acid and a solvent, 
and, if desired, hydrolysing the resultant ester 
to yield the corresponding free acid of for- 

20 mula (1 — b), and in the instance wherein Ar 
is a nitrophenyl group, and R a is a 
— COO-(lower alkyl) group, if desired, 
catalyticaily hydrogenating the nitro function 
to yield the corresponding compound wherein 

25 Ar is an aminophenyl group, and, if desired, 
hydrolysing the product to the free acid form; 
and further, if desired, converting the said 
acid to the corresponding amide with am- 
monia or an appropriate lower alkyl or di- 

30 (lower alkyl)amine; or 

(c) and (d) decarboxylating a compound of 
the formula 



0 Me 



.COOH 



c-tl 

1 « CHCOO - (lower . 

" 2 alkyl) 



Ar-C 



(XV) 



or a compound of the formula 
0 Me 

"-UC 



CH^COOH 



Ar f w ^N'^CQOH 
H 



(XXII) 



and, if desired, hydrolysing compound (XVI) 
to the corresponding acid, and further, if 
desired, esterifying compound (XXIII) with 
a lower alkanoi or converting said acids to 
the corresponding amides with ammonia or 45 
an appropriate lower alkyl or di(lower alkyl) 
amine; and, if desired, preparing therapeutic- 
ally acceptable salts of the acids of formulae 
(1— a), (1— b), (1— c) and (1— d) by treatment 
with an appropriate base. 50 

33. A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises reacting ethyl N - methyl- 
pyrrole - 2 - acetate with p - chloro - benzoyl 
chloride, followed by hydrolysing the product 55 
to the free acid. 

34. A process for preparing 5 - (m - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises reacting 1 - methylpyrrole- 

2 - acetonitrile with m - chloro - benzoyl 60 
chloride, followed by hydrolysing the product 
to the free acid. 

35. A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises reacting 1 - methylpyrrole- 65 
2 - acetonitrile with o - chloro - benzoyl 
chloride, followed by hydrolysing the product 

to the free acid. 

36. A process for preparing 5 - (2',4' - di- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - acetic 70 
acid, which comprises hydrolysing 5 - (2',4'- 
dichlorobenzoyl) - 1 - methylpyrrole - 2- 
acetonitrile to the free acid. 

37. A process for preparing 5 - (j> - bromo- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 75 
which comprises hydrolysing 5 - (p - bromo- 
benzoyl) - 1 - methylpyrrole - 2 - acetonitrile 

to the free acid. 

38. A process for preparing 5 - (p - fluoro- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 80 
which comprises hydrolysing 5 - (p - fluoro- 
benzoyl) - 1 - methylpyrrole - 2 - acetonitrile 

to the free acid. 
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39. A process for preparing 5 - (p - meth- 
oxybenzoyl) - 1 - methylpyrrole - 2 - acetic 
acid, which comprises hydrolysing methyl- 
(p - methoxy - benzoyl) - 1 - methylpyrrole - 2- 

5 acetate to the free acid. 

40. A process for preparing 5 - (p - metnyi- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises hydrolysing 5 - (p -J jnettyl- 
benzoyl) - 1 - methylpyrrole - 2 - acetomtnle 

10 to the free acid. m 

41. A process for preparing 5 - (p : mtro- 
benzoyl) - 1 - methylpyrrole - 2 i - aceuc acid, 
which comprises hydrolysing ethyl - 5 - U>- 
nitrobenzoyl) - 1 - methylpyrrole - 2 - acetate 

15 to the free acid. # 

42. A process for preparing 5 - (p - amino- 
benzoyl) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises hydrolysing ethyl 5 - U>~ 
aminobenzoyl) - 1 - methylpyrrole - 2 - aceto- 

20 nitrile to the free acid. 

43. A process for preparing 5 - (p - cyano- 
benzoyi) - 1 - methylpyrrole - 2 - acetic acid, 
which comprises hydrolysing ethyl 3 - {J>- 
cyanobenzoyl) - 1 - methylpyrrole - 2 - acetate 

25 to the free acid. 

44. A process for preparing 5 - benzoyl- 
1 - methylpyrrole - 2 - acetic acid, which com- 
prises reacting 1 - methylpyrrole - 2 -aceto- 
nitrile with benzoyl chloride followed by 

30 hydrolysing the product to the free acid. 

45. A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - (a ^^y 1 )- 
acetic acid which compnses hydrolysing ethyl 
5 - (p - chlorobenzoyl) - 1 - methylpyrrole- 

35 2 - (a - methyl) - acetate to the free acid. 

46. A process for preparing 5 - (p - chloro- 
benzoyl) - a - ethyl - 1 - methylpyrrole - 2- 
(a - ethyl) - acetic acid, which compnses 
hydrolysing ethyl 5 - (p - chlorobenzoyl) - 1- 

40 Sethyi i - rfyrrole - 2 - (« - ethyl) - acetate to 
the free acid. . 

47. A process for prepanng 5 - (p - chloro 
benzoyl) - 1 - ethylpyrrole - 2 - acetic acid, 
wkich comprises hydrolysing 5 - (p - cnloro- 

45 benzoyl) - 1 - ethylpyrrole - 2 - acetomtnle 
to the free acid. , . 

48. A process for prepanng 1 - oenzyl- 
5 - fp - chlorobenzoyl) - pyrrole - 2 - acetic 
acid, which comprises hydrolysing 1 - benzoyl- 

5q 5 - (p - chlorobenzoyl) - pyrrole - 2 - aceto- 
nitrile to the free acid. 

49. A process for prepanng ethyl 5 - tp- 
chlorobenzoyl) - 1 - methylpyrrole - 2- 
acetate, which comprises reactmg ethyl JN- 

55 methylpyrrole - 2 - acetate with p - chloro- 
benzoyl chloride. 

50. A process for prepanng methyl 5 - (J>- 
chlorobenzoyl) - 1 - methylpyrrole - 2- 
acetate, which comprises reactmg methyl 1- 

60 methyl - pyrrole - 2 - acetate with p - chloro- 
benzoyl chloride. 
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51. A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetamide, 
which comprises partially hydrolysmg 5 - (p- 
chlorobenzoyl) - 1 - methyl - pyrrole - z- od 
acetonitrile to the corresponding amide. 

52. A process for preparing 5 - (P - chloro- 
benzoyl) - pyrrole - 2 - acetic acid, which 
comprises hydrolysing 5 - (p - chlorobenzoyl)- 
pyrrole - 2 - acetonitrile to the free acid M 

53. A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - (N - ethyl> 
acetamide, which compnses reactmg 5 - U>- 
chlorobenzoyl) - 1 - methylpyrrole - 2 - acetic g 
acid with oxalyl chloride, followed by reacting " 
the products with ethylamine 

54 A process for preparing 5 - (p - chloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetamide, 
(N,N - diethyl) - acetamide, which compnses 

reacting 5 - (p- ^^lr 80 
pyrrole - 2 - acetic acid with thionyl chloride, 
followed by reacting the product with di- 
ethyl-amine. f 

55. A process for preparing 5 - (p- 
chlorobenzoyl - 1 - methylpyrrole- 2 -propionic 85 
acid, which comprises hydrolysing etliyl 5- 
(p - chlorobenzoyl) - 1 - methylpyrrole - 2- 
propionate to the free acid. 

56. A process for prepanng 5 - (p - chloro- 
benzoyl) - 4 - methylpyrrole - 3 - acetic acid, 90 
which comprises decarboxylatmg 5 - (p- 
chlorobenzoyl) - 4 - methyl - 2 - carboxy- 
pyrrole - 3 - acetic acid by heating in qumo- 

1Ul 57. A process for preparing 5 - benzoyl- 95 
4 - methylpyrrole - 2 - acetic acid, which com- 
prises hydrolysing ethyl 5 - benzoyl - 4- 
methylpyrrole - 2 - acetate to the free acid 

58 A process for preparing 5 - (p - cnloro- 
benzoyl) - 1 - methylpyrrole - 2 - acetomtnle, 100 

' which comprises reacting 1 - methylpyrmle- 
2 - acetonitrile with p - chloro - benzoyl 

chloride. , 

59 A process for prepanng compounds 
( I_ a)j (I-lb), (1-^:) or (I~d) as claimed I in 105 
claim 1, substantially as hereinbefore described 
with reference to any one of the accompany- 
ing examples. . , 

60 A compound as claimed in claim l 
whenever prepared by the process as claimed 110 
in any one of claims 32 to 59. 

61. An anti-inflammatory agent compris- 
ing a compound as claimed in any one ot 
claims 1 to 31, and a pharmaceutical^ accept- 
able canier therefor. 11!> 



BOULT, WADE & TENNANT, 
111 & 112, Hatton Garden, London, E.C.I. 
Chartered Patent Agents, 
Agents for the Applicants. 



which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



